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PART B-1 
OCCUPATIONAL HEALTH AND ENVIRONMENTAL CONTROL 

WAC 296-155-100  Management's responsibility. 

(1) It shall be the responsibility of management to establish, supervise, and enforce, in a manner which is 
effective in practice: 

(a) A safe and healthful working environment. 

(b) An accident prevention program as required by these standards. 

(c) Training programs to improve the skill and competency of all employees in the field of 
occupational safety and health. 

(2) Employees required to handle or use poisons, caustics, and other harmful substances shall be instructed 
regarding the safe handling and use, and be made aware of the potential hazards, personal hygiene, and 
personal protective measures required. 

(3) In job site areas where harmful plants or animals are present, employees who may be exposed shall be 
instructed regarding the potential hazards, and how to avoid injury, and the first aid procedures to be used 
in the event of injury. 

(4) Employees required to handle or use flammable liquids, gases, or toxic materials shall be instructed in the 
safe handling and use of these materials and made aware of the specific requirements contained in Parts 
B, D, and other applicable parts of this standard. 

(5) Permit-required confined spaces.  The requirements of chapters 296-24, 296-62 and 296-155 WAC apply. 

(6) The employer shall ensure that work assignments place no employee in a position or location not within 
ordinary calling distance of another employee able to render assistance in case of emergency. 

Note: This subsection does not apply to operators of motor vehicles, watchpersons or other jobs which, by their 
nature, are single employee assignments.  However, a definite procedure for checking the welfare of all 
employees during working hours should be instituted and all employees so advised. 

(7) Each employer shall post and keep posted a notice or notices (Job Safety and Health Protection - Form 
F416-081-000) to be furnished by the department of labor and industries, informing employees of the 
protections and obligations provided for in the act and that for assistance and information, including 
copies of the act, and of specific safety and health standards employees should contact the employer or the 
nearest office of the department of labor and industries.  Such notice or notices shall be posted by the 
employer at each establishment in a conspicuous place or places where notices to employees are 
customarily posted.  Each employer shall take steps to assure that such notices are not altered, defaced, or 
covered by other material. 

[Statutory Authority:  Chapter 49.17 RCW.  95-04-007, § 296-155-100, filed 1/18/95, effective 3/1/95; 94-15-096 (Order 94-07),  § 296-
155-100, filed 7/20/94, effective 9/20/94; 91-24-017 (Order 91-07),§ 296-155-100, filed 11/22/91, effective 12/24/91.  Statutory Authority:  
RCW 49.17.040 and 49.17.050.  86-03-074 (Order 86-14), § 296-155-100, filed 1/21/86; Order 76-6, § 296-155-100, filed 3/1/76; Order 
74-26, § 296-155-100, filed 5/7/74, effective 6/6/74.] 

WAC 296-155-105  Employee's responsibility. 

(1) Employees shall coordinate and cooperate with all other employees in an attempt to eliminate accidents. 

(2) Employees shall study and observe all safety standards governing their work. 
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WAC 296-155-105 (Cont.) 

(3) Employees shall apply the principles of accident prevention in their daily work and shall use proper safety 
devices and protective equipment as required by their employment or employer. 

(4) Employees shall properly care for all personal protective equipment. 

(5) Employees shall make a report, on the day of the incident, to their immediate supervisor, of each 
industrial injury or occupational illness, regardless of the degree of severity. 

[Order 74-26, § 296-155-105, filed 5/7/74, effective 6/6/74.] 

WAC 296-155-110  Accident prevention program. 

(1) Exemptions.  Workers of employers whose primary business is other than construction, who are engaged 
solely in maintenance and repair work, including painting and decorating, are exempt from the 
requirement of this section provided: 

(a) The maintenance and repair work, including painting and decorating, is being performed on the 
employer's premises, or facility. 

(b) The length of the project does not exceed one week. 

(c) The employer is in compliance with the requirements of WAC 296-800-140 Accident prevention 
program, and WAC 296-800-130, Safety committees and safety meetings. 

(2) Each employer shall develop a formal accident-prevention program, tailored to the needs of the particular 
plant or operation and to the type of hazard involved.  The department may be contacted for assistance in 
developing appropriate programs. 

(3) The following are the minimal program elements for all employers: 

A safety orientation program describing the employer's safety program and including: 

(a) How, where, and when to report injuries, including instruction as to the location of first-aid 
facilities. 

(b) How to report unsafe conditions and practices. 

(c) The use and care of required personal protective equipment. 

(d) The proper actions to take in event of emergencies including the routes of exiting from areas 
during emergencies. 

(e) Identification of the hazardous gases, chemicals, or materials involved along with the 
instructions on the safe use and emergency action following accidental exposure. 

(f) A description of the employer's total safety program. 

(g) An on-the-job review of the practices necessary to perform the initial job assignments in a safe 
manner. 

(4) Each accident-prevention program shall be outlined in written format. 

(5) Every employer shall conduct crew leader-crew safety meetings as follows: 
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(a) Crew Leader-crew safety meetings shall be held at the beginning of each job, and at least weekly 
thereafter. 

(b) Crew Leader-crew meetings tailored to the particular operation. 

(6) Crew leader-crew safety meetings shall address the following: 

(a) A review of any walk-around safety inspection conducted since the last safety meeting. 

(b) A review of any citation to assist in correction of hazards. 

(c) An evaluation of any accident investigations conducted since the last meeting to determine if the 
cause of the unsafe acts or unsafe conditions involved were properly identified and corrected. 

(d) Attendance shall be documented. 

(e) Subjects discussed shall be documented. 

Note: Subcontractors and their employees may, with the permission of the general contractor, elect to fulfill the 
requirements of subsection (5)(a) and (b) of this section by attending the prime contractors crew leader-
crew safety meeting.  Any of the requirements of subsections (6)(a), (b), (c), and (7) of this section not 
satisfied by the prime contractors safety meetings shall be the responsibility of the individual employers. 

(7) Minutes of each crew leader-crew meeting shall be prepared and a copy shall be maintained at the 
location where the majority of the employees of each construction site report for work each day. 

(8) Minutes of crew leader-crew safety meetings shall be retained by the employer for at least one year and 
shall be made available for review by personnel of the department, upon request. 

(9) Every employer shall conduct walk-around safety inspections as follows: 

(a) At the beginning of each job, and at least weekly thereafter, a walk-around safety inspection shall 
be conducted jointly by one member of management and one employee, elected by the employees, 
as their authorized representative. 

(b) The employer shall document walk-around safety inspections and such documentation shall be 
available for inspection by personnel of the department. 

(c) Records of walk-around inspections shall be maintained by the employer until the completion of 
the job. 

[Statutory Authority:  RCW 49.17.010, .040, .050.  01-11-038 (Order 99-36), § 296-155-110, filed 05/09/01, effective 09/01/01.  Statutory 
Authority:  RCW 49.17.010, .040, .050.  00-08-078 (Order 99-15), § 296-155-110, filed 04/04/00, effective 07/01/00.  Statutory Authority:  
Chapter 49.17 RCW.  94-15-096 (Order 94-07), § 296-155-110, filed 7/20/94, effective 9/20/94; 92-09-148 (Order 92-01), § 296-155-
110, filed 4/22/92, effective 5/25/92.  Statutory Authority:  RCW 49.17.040 and 49.17.050.  86-03-074 (Order 86-14), § 296-155-110, 
filed 1/21/86; Order 74-26, § 296-155-110, filed 5/7/74, effective 6/6/74.] 

WAC 296-155-115  Safety bulletin board.  There shall be installed and maintained in every fixed 
establishment (the place where employees regularly report to work) employing eight or more persons, a safety 
bulletin board sufficient in size to display and post safety bulletins, newsletters, posters, accident statistics and 
other safety educational material. 
[Order 74-26, § 296-155-115, filed 5/7/74, effective 6/6/74.] 

WAC 296-155-120  First-aid training and certification.  This section is designed to assure that all 
employees in this state are afforded quick and effective first-aid attention in the event of an on the job injury.  To 



Chapter 296-155 WAC     Part B-1 
Construction Work     Occupational Health and Environmental Control 
_________________________________________________________________________________________________________ 

Part B-1, Page 4 
07/01 Issue 

achieve this purpose the presence of personnel trained in first-aid procedures at or near those places where 
employees are  
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working is required.  Compliance with the provisions of this section may require the presence of more than one 
first-aid trained person. 

(1) The first-aid training requirements of the safety and health core rules, chapter 296-800 WAC, apply 
within the scope of chapter 296-155 WAC. 

(2) Each employer must have available at all worksites, where a crew is present, a person or persons holding a 
valid first-aid certificate. 

(3) All crew leaders, supervisors or persons in direct charge of one or more employees must have a valid first-
aid certificate. 

(4) For the purposes of this section, a crew means a group of two or more employees working at any worksite. 

Note: The requirement that all crew leaders, supervisors or person in direct charge of one or more employees 
(subsection (3) of this section) applies even if other first-aid trained person(s) are available.  In 
emergencies, crew leaders will be permitted to work up to thirty days without having the required 
certificate, providing an employee in the crew or another crew leaders in the immediate work area has 
the necessary certificate. 

[Statutory Authority:  RCW 49.17.010, .040, .050.  01-11-038 (Order 99-36), § 296-155-120, filed 05/09/01, effective 09/01/01.  Statutory 
Authority:  RCW 49.17.010, .040, .050.  00-01-038 (Order 99-08), § 296-155-120, filed 12/07/99, effective 02/01/2000.  Statutory 
Authority:  Chapter 49.17 RCW.  94-15-096 (Order 94-07), § 296-155-120, filed 7/20/94, effective 9/20/94.  Statutory Authority:   RCW 
49.17.040 and 49.17.050.  86-03-074 (Order 86-14), § 296-155-120, filed 1/21/86; Order 74-26, § 296-155-120, filed 5/7/74, effective 
6/6/74.] 

WAC 296-155-125  First-aid supplies. 

(1) The first-aid kits and supplies requirements of the safety and health core rules, chapter 296-800 WAC, 
apply within the scope of chapter 296-155 WAC. 

(2) All vehicles used to transport work crews must be equipped with first-aid supplies. 

(3) When practical, a poster must be fastened and maintained either on or in the cover of each first-aid kit 
and at or near all phones plainly stating the worksite address or location, and the phone numbers of 
emergency medical responders for the worksite. 

(4) Requirements of WAC 296-62-130, Emergency washing facilities, apply within the scope of chapter 296-
155 WAC. 

[Statutory Authority:  RCW 49.17.010, .040, .050.  01-11-038 (Order 99-36), § 296-155-125, filed 05/09/01, effective 09/01/01.  Statutory 
Authority:  RCW 49.17.010, .040, .050.  00-01-038 (Order 99-08), § 296-155-125, filed 12/07/99, effective 02/01/2000.  Statutory 
Authority:  Chapter 49.17 RCW.  94-15-096 (Order 94-07), § 296-155-125, filed 7/20/94, effective 9/20/94.  Statutory Authority:  RCW 
49.17.040 and 49.17.050.  86-03-074 (Order 86-14), § 296-155-125, filed 1/21/86; Order 74-26, § 296-155-125, filed 5/7/74, effective 
6/6/74.] 

WAC 296-155-130  First-aid station.  Employers with fifty or more employees per shift at one location must 
establish a first-aid station in accordance with the requirements in chapter 296-800 WAC. 
[Statutory Authority:  RCW 49.17.010, .040, .050.  01-11-038 (Order 99-36), § 296-155-130, filed 05/09/01, effective 09/01/01.  Statutory 
Authority:  RCW 49.17.010, .040, .050.  00-01-038 (Order 99-08), § 296-155-130, filed 12/07/99, effective 02/01/2000.  Statutory 
Authority:  RCW 49.17.040 and 49.17.050.  86-03-074 (Order 86-14), § 296-155-130, filed 1/21/86; Order 74-26, § 296-155-130, filed 
5/7/74, effective 6/6/74.] 

WAC 296-155-140  Sanitation. 

(1) Potable water. 

(a) An adequate supply of potable water shall be provided in all places of employment. 

(b) Portable containers used to dispense drinking water shall be capable of being tightly closed and 
equipped with a tap.  Water shall not be dipped from containers. 
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(c) Any container used to distribute drinking water shall be clearly marked as to the nature of its 
contents and not used for any other purpose. 

(d) The common drinking cup is prohibited. 

(e) Where single service cups (to be used but once) are supplied, both a sanitary container for the 
unused cups and a receptacle for disposing of the used cups shall be provided. 

(f) All water containers used to furnish drinking water shall be thoroughly cleaned at least once each 
week or more often as conditions require. 

(g) The requirements of this subsection do not apply to mobile crews or to normally unattended work 
locations as long as employees working at these locations have transportation immediately 
available, within the normal course of their duties, to nearby facilities otherwise meeting the 
requirements of this section. 

(h) The following definitions apply: 

(i) Mobile crew:  A work crew that routinely moves to a different work location 
periodically.  Normally a mobile crew is not at the same location all day. 

(ii) Normally unattended work location:  An unattended site that is visited occasionally by 
one or more employees. 

(iii) Nearby facility:  A sanitary facility that is within three minutes travel by the 
transportation provided. 

(iv) “Potable water” means water which meets the quality standards for drinking purposes 
of state or local authority having jurisdiction or water that meets the quality standards 
prescribed by the United States Environmental Protection Agency's National Interim 
Primary Drinking Water Regulations, published in 40 CFR Part 141, and 40 CFR 
147.2400. 

(2) Wash water. 

(a) Clean, tepid wash water, between 70 and 100 degrees Fahrenheit, shall be provided at all 
construction sites. 

(b) Individual hand towels shall be provided.  Both a sanitary container for the unused towels and a 
receptacle for disposal of used towels shall be provided. 

(c) Hand soap, industrial hand cleaner or similar cleansing agents shall be provided.  Cleansing 
agents shall be adequate to remove any paints, coatings, herbicides, insecticides or other 
contaminants. 

(d) The requirements of this subsection do not apply to mobile crews or to normally unattended work 
locations as long as employees working at these locations have transportation immediately 
available, within the normal course of their duties, to nearby facilities otherwise meeting the 
requirements of this section. 

(e) Gasoline or solvents shall not be used for personal cleaning. 
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WAC 296-155-140 (Cont.) 

(f) Wash water areas will be maintained in a dry condition.  Slipping or other hazards shall be 
eliminated from the wash water area before it is acceptable for use. 

(3) Nonpotable water. 

(a) Outlets for nonpotable water, such as water for industrial or fire fighting purposes only, shall be 
identified by signs meeting the requirements of Part E of this chapter, to indicate clearly that the 
water is unsafe and is not to be used for drinking, washing or cooking purposes. 

(b) There shall be no cross-connection, open or potential, between a system furnishing potable water, 
a system furnishing nonpotable water or a system furnishing wash water. 

(4) Toilets. 

(a) The provisions of this section apply to both portable chemical toilets and to flush toilets, except 
where flush toilets are used the requirements of WAC 296-800-230 shall apply instead of (b) of 
this subsection. 

(b) Accessible toilets shall be provided for employees according to the following table: 

TABLE B-1 

Number of Employees Toilets Required 
1-10 1 
1-25 2 

26-40 3 
41-60 4 
61-80 5 

Over 80 one additional toilet for 
each additional twenty 
employees or any 
fraction thereof. 

(c) When the employer provides both flush and portable chemical toilets, the number of employees 
allowed to be served by the flush toilets, per WAC 296-800-230 will be calculated.  That number 
will be subtracted from the total number of employees and the employer will be required to 
provide an adequate number of portable chemical toilets for the number of remaining employees, 
as required by (b) of this subsection. 

(d) Toilets shall be maintained in clean, sanitary and functional condition.  Internal latches shall be 
provided to secure the units from inadvertent entry.  Where there are twenty or more employees 
consisting of both sexes, facilities shall be provided for each sex. 

(i) Each unit shall be properly cleaned on a routine basis. 

(ii) Chemicals, toilet tissue and sanitary seat covers shall be maintained in a supply 
sufficient for use during the entire shift. 

(iii) Any defective or inadequate unit shall be immediately removed from service. 
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(e) Specifications.  The following specifications apply: 

(i) A noncaustic chemical toilet (portable chemical toilet is) a self-contained unit equipped 
with a waste receiving chemical holding container. 

(ii) Portable chemical toilets consisting of only a holding tank, commonly referred to as 
“elevator units” or “elevator toilets” are not acceptable.  “Elevator units” may be used if 
they are individually located in a lockable room which affords privacy.  When this type 
unit is used in a private individual lockable room the entire room will be considered a 
toilet facility, as such the room will meet all requirements of toilet facilities and be 
inspected in accordance with subsection (5)(b)(iii) of this section. 

(iii) Rooms, buildings or shelters housing toilets shall be of sound construction, easy to 
clean, provide shelter and provide privacy.  The toilet rooms shall be ventilated to the 
outside and adequately lighted.  All openings into the toilet room shall be covered with 
16-mesh screen. 

(iv) Toilets shall be serviced on a regular schedule.  Servicing shall include the use of a 
disinfectant for cleaning urinals and seats, removing waste from containers, recharging 
containers with an odor controlling chemical and installing an adequate supply of toilet 
tissue and seat covers. 

(v) Service shall be performed in accordance with local codes by approved servicing 
organizations.  Waste shall be disposed of or discharged in accordance with 
requirements of local health department regulations. 

(vi) Waste containers shall be fabricated from impervious materials, e.g. plastic, steel, 
fiberglass or their equivalent.  Containers shall be water tight and capable of containing 
the chemical waste in a sanitary manner.  The container shall be fitted to the building in 
a manner so as to prevent insects from entering from the exterior of the building.  
Containers shall be adequate in size to be used by the number of persons, according to 
the schedule for minimum requirements, without filling the container to more than half 
of its volume before regularly scheduled servicing. 

(vii) Removal of waste shall be handled in a clean and sanitary manner by means of a 
vacuum hose and received by a leak-proof tank truck.  All valves on the tank shall be 
leak-proof. 

(viii) Provisions shall be made so service trucks have a clear approach and convenient access 
to the toilets to be serviced. 

(ix) Disposal of waste from tank trucks shall be in accordance with local health department 
requirements.  In the absence of provisions by local health departments, waste must be 
disposed of through municipal or district sanitary sewage systems.  Municipal or area 
sanitary sewage districts shall provide sewage disposal locations and facilities which are 
adequate and convenient for duly authorized toilet service organizations. 

(f) The requirements of this subsection do not apply to mobile crews or to normally unattended work 
locations as long as employees working at these locations have transportation immediately 
available, within the normal course of their duties, to nearby facilities otherwise meeting the 
requirements of this section. 
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(5)(a)  On multi-employer worksites, the prime contractor shall ensure that the requirements of this 
section are met.  Each employer is responsible for seeing that facilities for their own employees 
are provided. 

(b) Each employer shall ensure, at the beginning of each shift, that the sanitation facilities required 
by this section are inspected.  If any facility or unit fails to meet the following requirements, 
immediate corrective action shall be taken.  Such action shall be documented and maintained at 
the site for at least 72 hours.  Inspection shall establish: 

(i) Potable water:  Sufficient supply of water, sufficient supply of cups, container integrity, 
cleanliness of unit and area, capacity of trash receptacle (empty). 

(ii) Wash water:  Sufficient supply of clean water, proper temperature, sufficient supply of 
towels, sufficient supply of cleansing agents, container integrity, cleanliness of unit and 
area without the presence of physical hazards, capacity of trash receptacle (empty). 

(iii) Toilets:  Sufficient supply of toilet tissue and sanitary seat covers, capacity and condition 
of chemical agent, capacity and condition of holding tank, cleanliness of unit and area 
without the presence of physical hazards, physical and structural condition of unit, 
condition of lock, condition of toilet seat and tissue holder, absence of all foreign debris. 

(c) The location of the facilities required by subsections (1), (2) and (4) of this section shall be as 
close as practical to the highest concentration of employees. 

(i) On multistory structures they shall be furnished on every third floor. 

(ii) At all sites they shall be located within 200 feet horizontally of all employees. 

(iii) The requirements of subsection (5)(c)(i) and (ii) do not apply to mobile crews or to 
normally unattended work locations as long as employees working at these locations 
have transportation immediately available, within the normal course of their duties, to 
nearby facilities otherwise meeting the requirements of this section. 

(6) Food handling.  All employees' food service facilities and operations shall meet the applicable laws, 
ordinances and regulations of the jurisdictions in which they are located. 

(7) Temporary sleeping quarters.  When temporary sleeping quarters are provided, they shall be heated, 
ventilated and lighted. 

[Statutory Authority:  RCW 49.17.010, .040, .050.  01-11-038 (Order 99-36), § 296-155-140, filed 05/09/01, effective 09/01/01.  Statutory 
Authority:  Chapter 49.17 RCW.  94-15-096 (Order 94-07), § 296-155-140, filed 7/20/94, effective 9/20/94; 89-11-035 (Order 89-03), § 
296-155-140, filed 5/15/89, effective 6/30/89.  Statutory Authority:  RCW 49.17.040 and 49.17.050.  86-03-074 (Order 86-14), § 296-
155-140, filed 1/21/86; Order 74-26, § 296-155-140, filed 5/7/74, effective 6/6/74.] 

WAC 296-155-145  Occupational noise exposure.  The occupational noise exposure requirements of the 
general occupational health standards, chapter 296-62 WAC, shall apply. 
[Statutory Authority:  RCW 49.17.040 and 49.17.050.  85-01-022 (Order 84-24), § 296-155-145, filed 12/11/84; 83-15-017 (Order 83-
19), § 296-155-145, filed 7/13/83, effective 9/12/83; Order 76-29, § 296-155-145, filed 9/30/76; Order 74-26, § 296-155-145, filed 5/7/74, 
effective 6/6/74.] 

WAC 296-155-150  Ionizing radiation. 

(1) In construction and related activities involving the use of sources of ionizing radiation, the pertinent 
provisions of the Nuclear Regulatory Commission's Standards for Protection Against Radiation, relating 
to protection against occupational radiation exposure, shall apply. 
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(2) Any activity which involves the use of radioactive material or x-ray, whether or not under license from the 
Nuclear Regulatory Commission, shall be performed by competent persons specially trained in the proper 
and safe operation of such equipment.  In the case of materials used under commission license, only 
persons actually licensed, or competent persons under direction and supervision of the licensee shall 
perform such work. 

[Statutory Authority:  Chapter 49.17 RCW.  94-15-096 (Order 94-07), § 296-155-150, filed 7/20/94, effective 9/20/94; Order 74-26, § 
296-155-150, filed 5/7/74, effective 6/6/74.] 

WAC 296-155-155  Nonionizing radiation. 

(1) Only qualified and trained employees shall be assigned to install, adjust, and operate laser equipment. 

(2) Proof of qualification of the laser equipment operator shall be available and in possession of operator at all 
times. 

(3) Employees, when working in areas in which a potentially hazardous exposure (see WAC 296-62-
09005(4)) to direct or reflected laser radiation exists, shall be provided with antilaser eye protection 
devices specified in Part C of this chapter. 

(4) Areas in which Class II and III lasers are used shall be posted with standard laser warning placards. 

(5) Beam shutters or caps shall be utilized, or the laser turned off, when laser transmission is not actually 
required.  When the laser is left unattended for a substantial period of time, such as during lunch hour, 
overnight, or at change of shifts, the laser shall be turned off. 

(6) Only mechanical or electronic means shall be used as a detector for guiding the internal alignment of the 
laser. 

(7) The laser beam shall not be directed at employees. 

(8) When it is raining or snowing, or when there is dust or fog in the air, and it is impracticable to cease laser 
system operation, employees shall be kept out of range of the area of source and target during such 
weather conditions. 

(9) Laser equipment shall bear a conspicuously displayed label to indicate hazard classification.  This label 
shall be prepared in accordance with 21 CFR 1040.10. 

(10) Only Class I, II, or III laser equipment shall be used.  Class IV laser equipment shall not be used. 

(11) Laser unit in operation shall be set up above the heads of the employees, when possible. 

(12) Employees shall not be exposed to radiofrequency/microwave radiation in excess of the permissible 
exposure limits specified in WAC 296-62-09005. 

[Statutory Authority:  RCW 49.17.040 and 49.17.050.  86-03-074 (Order 86-14), § 296-155-155, filed 1/21/86; 85-01-022 (Order 84-24), 
§ 296-155-155, filed 12/11/84; Order 74-26, § 296-155-155, filed 5/7/74, effective 6/6/74.] 

WAC 296-155-160  Gases, vapors, fumes, dusts, and mists. 

(1) Exposure of employees to inhalation, ingestion, skin absorption, or contact with any material or substance 
at a concentration above those specified in the general occupational health standards, WAC 296-62-07515 
shall be avoided. 
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(2) To achieve compliance with subsection (1) of this section, administrative or engineering controls must 
first be implemented whenever feasible.  When such controls are not feasible to achieve full compliance, 
protective equipment or other protective measures shall be used to keep the exposure of employees to air 
contaminants within the limits prescribed in WAC 296-62-07515.  Any equipment and technical 
measures used for this purpose must first be approved for each particular use by a competent industrial 
hygienist or other technically qualified person.  Whenever respirators are used, their use shall comply with 
WAC 296-155-220. 

(3) Whenever internal combustion equipment exhausts in enclosed spaces, tests shall be made and recorded to 
ensure that employees are not exposed to unsafe concentrations of toxic gases or oxygen deficient 
atmospheres.  See chapter 296-62 WAC, the general occupational health standards. 

(4) Whenever any employee is exposed to asbestos, the provisions of the general occupational health 
standards, chapter 296-62 WAC shall apply. 

(5) Subsections (1) and (2) of this section do not apply to the exposure of employees to formaldehyde.  
Whenever any employee is exposed to formaldehyde, the requirements of WAC 296-62-07540 shall apply. 

[Statutory Authority:  Chapter 49.17 RCW.  94-15-096 (Order 94-07), § 296-155-160, filed 7/20/94, effective 9/20/94; 88-14-108 (Order 
88-11), § 296-155-160, filed 7/6/88; 87-24-051 (Order 87-24), § 296-155-160, filed 11/30/87.  Statutory Authority:  RCW 49.17.050(2) 
and 49.17.040.  87-10-008 (Order 87-06), § 296-155-160, filed 4/27/87.  Statutory Authority:  RCW 49.17.040 and 49.17.050.  86-03-
074 (Order 86-14), § 296-155-160, filed 1/21/86.  Statutory Authority:  RCW 49.17.040 and 49.17.050.  83-24-013 (Order 83-34), § 296-
155-160, filed 11/30/83; Order 74-26, § 296-155-160, filed 5/7/74, effective 6/6/74.] 

WAC 296-155-165  Lighting and illumination. 

(1) Lighting which is adjusted to provide a margin of safety in production and inspection tasks shall be 
provided and maintained.  The minimum level of task lighting in all indoor work places shall be an 
average of ten foot-candles measured thirty inches above the floor.  MSHA approved cap lights are 
acceptable for use in tunnel headings. 

(2) Whenever general lighting of an entire area is not provided, illumination sufficient to provide visibility of 
potentially hazardous objects and emergency control equipment shall be supplied.  The minimum level of 
nontask lighting in all indoor work places shall be an average of three foot-candles measured thirty inches 
above the floor. 

(3) Diffusion and distribution of artificial and natural light.  Artificial light sources shall be installed with 
regard to mounting height, spacing and reflectors or other suitable accessories so as to secure a reasonably 
uniform distribution of illumination and to avoid glare and sharply defined shadows which could 
temporarily reduce a person's ability to see clearly. 

Note: This section establishes minimal levels of illumination for safety purposes only.  Guidelines pertaining to 
optimal levels of lighting and illumination may be found in Practice for Industrial Lighting ANSI/IES 
RP7-1979. 

(4) The minimum levels specified in subsections (1) and (2) of this section represent averages with the lowest 
level in an area to be no less than fifty percent of the indicated value. 

[Statutory Authority:  RCW 49.17.040 and 49.17.050.  86-03-074 (Order 86-14), § 296-155-165, filed 1/21/86; Order 74-26, § 296-155-
165, filed 5/7/74, effective 6/6/74.] 
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WAC 296-155-170  Ventilation. 

(1) General.  Whenever hazardous substances such as dusts, fumes, mists, vapors, or gases exist or are 
produced in the course of construction work, their concentrations shall not exceed the limits specified in 
WAC 296-155-160(1).  When ventilation is used as an engineering control method, the system shall be 
installed and operated according to the requirements of this section. 

(2) Local exhaust ventilation.  Local exhaust ventilation when used as described in (1) shall be designed to 
prevent dispersion into the air of dusts, fumes, mists, vapors, and gases in concentrations causing harmful 
exposure.  Such exhaust systems shall be so designed that dusts, fumes, mists, vapors, or gases are not 
drawn through the work area of employees. 

(3) Design and operation.  Exhaust fans, jets, ducts, hoods, separators, and all necessary appurtenances, 
including refuse receptacles, shall be so designed, constructed, maintained and operated as to ensure the 
required protection by maintaining a volume and velocity of exhaust air sufficient to gather dusts, fumes, 
vapors, or gases from said equipment or process, and to convey them to suitable points of safe disposal, 
thereby preventing their dispersion in harmful quantities into the atmosphere where employees work. 

(4) Duration of operations. 

(a) The exhaust system shall be in operation continually during all operations which it is designed to 
serve.  If the employee remains in the contaminated zone, the system shall continue to operate 
after the cessation of said operations, the length of time to depend upon the individual 
circumstances and effectiveness of the general ventilation system. 

(b) Since dust capable of causing disability is, according to the best medical opinion, of microscopic 
size, tending to remain for hours in suspension in still air, it is essential that the exhaust system 
be continued in operation for a time after the work process or equipment served by the same shall 
have ceased, in order to ensure the removal of the harmful elements to the required extent. 

Note: For the same reason, employees wearing respiratory equipment should not remove same immediately 
until a clear atmosphere has been established. 

(5) Disposal of exhaust materials.  The air outlet from every dust separator, and the dusts, fumes, mists, 
vapors, or gases collected by an exhaust or ventilating system shall discharge to the outside atmosphere.  
Collecting systems which return air to work area may be used if concentrations which accumulate in the 
work area air do not result in harmful exposure to employees.  Dust and refuse discharged from an 
exhaust system shall be disposed of in such a manner that it will not result in harmful exposure to 
employees. 

[Order 74-26, § 296-155-170, filed 5/7/74, effective 6/6/74.] 

WAC 296-155-173  Methylenedianiline. 
[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-173, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17301  Scope and application. 

(1) This section applies to all construction work as defined in WAC 296-155-005, in which there is exposure 
to MDA, including but not limited to the following: 

(a) Construction, alteration, repair, maintenance, or renovation of structures, substrates, or portions 
thereof, that contain MDA; 

(b) Installation or the finishing of surfaces with products containing MDA; 
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(c) MDA spill/emergency cleanup at construction sites; and 

(d) Transportation, disposal, storage, or containment of MDA or products containing MDA on the 
site or location at which construction activities are performed. 

(2) Except as provided in subsection (7) of this section and WAC 296-155-17311(5), this standard does not 
apply to the processing, use, and handling of products containing MDA where initial monitoring indicates 
that the product is not capable of releasing MDA in excess of the action level under the expected 
conditions of processing, use, and handling which will cause the greatest possible release; and where no 
“dermal exposure to MDA” can occur. 

(3) Except as provided in subsection (7) of this section, this standard does not apply to the processing, use, 
and handling of products containing MDA where objective data are reasonably relied upon which 
demonstrate the product is not capable of releasing MDA under the expected conditions of processing, 
use, and handling which will cause the greatest possible release; and where no “dermal exposure to 
MDA” can occur. 

(4) Except as provided in subsection (7) of this section, this standard does not apply to the storage, 
transportation, distribution, or sale of MDA in intact containers sealed in such a manner as to contain the 
MDA dusts, vapors, or liquids, except for the provisions of WAC 296-62-054 and 296-155-17309. 

(5) Except as provided in subsection (7) of this section, this standard does not apply to materials in any form 
which contain less than 0.1% MDA by weight or volume. 

(6) Except as provided in subsection (7) of this section, this standard does not apply to “finished articles 
containing MDA.” 

(7) Where products containing MDA are exempted under subsections (2) and (6) of this section, the employer 
shall maintain records of the initial monitoring results or objective data supporting that exemption and the 
basis for the employer's reliance on the data, as provided in the recordkeeping provision of WAC 296-155-
17331. 

[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17301, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17303  Definitions.  For the purpose of this standard, the following definitions shall apply: 

(1) “Action level” means a concentration of airborne MDA of 5 ppb as an 8-hour time-weighted average. 

(2) “Authorized person” means any person specifically authorized by the employer whose duties require the 
person to enter a regulated area, or any person entering such an area as a designated representative of 
employees for the purpose of exercising the right to observe monitoring and measuring procedures under 
WAC 296-155-17333, or any other person authorized by the act or regulations issued under the act. 

(3) “Container” means any barrel, bottle, can, cylinder, drum, reaction vessel, storage tank, commercial 
packaging, or the like, but does not include piping systems. 

(4) “Decontamination area” means an area outside of, but as near as practical to, the regulated area, 
consisting of an equipment storage area, wash area, and clean change area, which is used for the 
decontamination of workers, materials, and equipment contaminated with MDA. 

(5) “Dermal exposure to MDA” occurs where employees are engaged in the handling, application, or use of 
mixtures or materials containing MDA, with any of the following nonairborne forms of MDA: 
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(a) Liquid, powdered, granular, or flaked mixtures containing MDA in concentrations greater than 
0.1% by weight or volume; and 

(b) Materials other than “finished articles” containing MDA in concentrations greater than 0.1% by 
weight or volume. 

(6) “Director” means the director of the department of labor and industries. 

(7) “Emergency” means any occurrence such as, but not limited to, equipment failure, rupture of containers, 
or failure of control equipment which results in an unexpected and potentially hazardous release of MDA. 

(8) “Employee exposure” means exposure to MDA which would occur if the employee were not using 
respirators or protective work clothing and equipment. 

(9) “Finished article containing MDA” is defined as a manufactured item: 

(a) Which is formed to a specific shape or design during manufacture; 

(b) Which has end use function(s) dependent in whole or part upon its shape or design during end 
use; and 

(c) Where applicable, is an item which is fully cured by virtue of having been subjected to the 
conditions (temperature, time) necessary to complete the desired chemical reaction. 

(10) “Historical monitoring data” means monitoring data for construction jobs that meet the following 
conditions: 

(a) The data upon which judgments are based are scientifically sound and were collected using 
methods that are sufficiently accurate and precise; 

(b) The processes and work practices that were in use when the historical monitoring data were 
obtained are essentially the same as those to be used during the job for which initial monitoring 
will not be performed; 

(c) The characteristics of the MDA-containing material being handled when the historical 
monitoring data were obtained are the same as those on the job for which initial monitoring will 
not be performed; 

(d) Environmental conditions prevailing when the historical monitoring data were obtained are the 
same as those on the job for which initial monitoring will not be performed; and 

(e) Other data relevant to the operations, materials, processing, or employee exposures covered by 
the exception are substantially similar.  The data must be scientifically sound, the characteristics 
of the MDA containing material must be similar, and the environmental conditions comparable. 

(11) “4,4' methylenedianiline” or “MDA” means the chemical 4,4'-diaminodiphenylmethane, Chemical 
Abstract Service Registry Number 101-77-9, in the form of a vapor, liquid, or solid.  The definition also 
includes the salts of MDA. 

(12) “Regulated areas” means areas where airborne concentrations of MDA exceed or can reasonably be 
expected to exceed, the permissible exposure limits, or where “dermal exposure to MDA” can occur. 
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(13) “STEL” means short-term exposure limit as determined by any 15-minute sample period. 
[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17303, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17305  Permissible exposure limits.  The employer shall assure that no employee is exposed 
to an airborne concentration of MDA in excess of ten parts per billion (10 ppb) as an 8-hour time-weighted average 
and a STEL of one hundred parts per billion (100 ppb). 
[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17305, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17307  Communication among employers.  On multi-employer worksites, an employer 
performing work involving the application of MDA or materials containing MDA for which establishment of one 
or more regulated areas is required shall inform other employers on the site of the nature of the employer's work 
with MDA and of the existence of, and requirements pertaining to, regulated areas. 
[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17307, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17309  Emergency situations. 

(1) Written plan. 

(a) A written plan for emergency situations shall be developed for each construction operation where 
there is a possibility of an emergency.  The plan shall include procedures where the employer 
identifies emergency escape routes for her or his employees at each construction site before the 
construction operation begins.  Appropriate portions of the plan shall be implemented in the 
event of an emergency. 

(b) The plan shall specifically provide that employees engaged in correcting emergency conditions 
shall be equipped with the appropriate personal protective equipment and clothing as required in 
WAC 296-155-17317 and 296-155-17319 until the emergency is abated. 

(c) The plan shall specifically include provisions for alerting and evacuating affected employees as 
well as the applicable elements prescribed in WAC 296-24-567, “Employee emergency plans and 
fire prevention plans.” 

(2) Alerting employees.  Where there is the possibility of employee exposure to MDA due to an emergency, 
means shall be developed to promptly alert employees who have the potential to be directly exposed.  
Affected employees not engaged in correcting emergency conditions shall be evacuated immediately in the 
event that an emergency occurs.  Means shall also be developed for alerting other employees who may be 
exposed as a result of the emergency. 

[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17309, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17311  Exposure monitoring. 

(1) General. 

(a) Determinations of employee exposure shall be made from breathing zone air samples that are 
representative of each employee's exposure to airborne MDA over an 8-hour period.  
Determination of employee exposure to the STEL shall be made from breathing zone air samples 
collected over a 15 minute sampling period. 
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(b) Representative employee exposure shall be determined on the basis of one or more samples 
representing full shift exposure for each shift for each job classification in each work area where 
exposure to MDA may occur. 

(c) Where the employer can document that exposure levels are equivalent for similar operations in 
different work shifts, the employer shall only be required to determine representative employee 
exposure for that operation during one shift. 

(2) Initial monitoring.  Each employer who has a workplace or work operation covered by this standard shall 
perform initial monitoring to determine accurately the airborne concentrations of MDA to which 
employees may be exposed unless: 

(a) The employer can demonstrate, on the basis of objective data, that the MDA-containing product 
or material being handled cannot cause exposures above the standard's action level, even under 
worst-case release conditions; or 

(b) The employer has historical monitoring or other data demonstrating that exposures on a 
particular job will be below the action level. 

(3) Periodic monitoring and monitoring frequency. 

(a) If the monitoring required by subsection (2)(b) of this section reveals employee exposure at or 
above the action level, but at or below the PELs, the employer shall repeat such monitoring for 
each such employee at least every 6 months. 

(b) If the monitoring required by subsection (2)(b) of this section reveals employee exposure above 
the PELs, the employer shall repeat such monitoring for each such employee at least every 3 
months. 

(c) Employers who are conducting MDA operations within a regulated area can forego periodic 
monitoring if the employees are all wearing supplied-air respirators while working in the 
regulated area. 

(d) The employer may alter the monitoring schedule from every three months to every six months for 
any employee for whom two consecutive measurements taken at least 7 days apart indicate that 
the employee exposure has decreased to below the PELs but above the action level. 

(4) Termination of monitoring. 

(a) If the initial monitoring required by subsection (2)(b) of this section reveals employee exposure to 
be below the action level, the employer may discontinue the monitoring for that employee, except 
as otherwise required by subsection (5) of this section. 

(b) If the periodic monitoring required by subsection (3) of this section reveals that employee 
exposures, as indicated by at least two consecutive measurements taken at least 7 days apart, are 
below the action level the employer may discontinue the monitoring for that employee, except as 
otherwise required by subsection (5) of this section. 

(5) Additional monitoring.  The employer shall institute the exposure monitoring required under subsections 
(2)(b) and (c) of this section when there has been a change in production process, chemicals present, 
control equipment, personnel, or work practices which may result in new or additional exposures to MDA, 
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exposures. 
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(6) Accuracy of monitoring.  Monitoring shall be accurate, to a confidence level of 95 percent, to within plus 
or minus 25 percent for airborne concentrations of MDA. 

(7) Employee notification of monitoring results. 

(a) The employer shall, within 15 working days after the receipt of the results of any monitoring 
performed under this standard, notify each employee of these results, in writing, either 
individually or by posting of results in an appropriate location that is accessible to affected 
employees. 

(b) The written notification required by subdivision (a) of this subsection shall contain the corrective 
action being taken by the employer or any other protective measures which have been 
implemented to reduce the employee exposure to or below the PELs, wherever the PELs are 
exceeded. 

(8) Visual monitoring.  The employer shall make routine inspections of employee hands, face, and forearms 
potentially exposed to MDA.  Other potential dermal exposures reported by the employee must be referred 
to the appropriate medical personnel for observation.  If the employer determines that the employee has 
been exposed to MDA the employer shall: 

(a) Determine the source of exposure; 

(b) Implement protective measures to correct the hazard; and 

(c) Maintain records of the corrective actions in accordance with WAC 296-155-17327. 
[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17311, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17313  Regulated areas. 

(1) Establishment. 

(a) Airborne exposures.  The employer shall establish regulated areas where airborne concentrations 
of MDA exceed, or can reasonably be expected to exceed, the permissible exposure limits. 

(b) Dermal exposures.  Where employees are subject to “dermal exposure to MDA” the employer 
shall establish those work areas as regulated areas. 

(2) Demarcation.  Regulated areas shall be demarcated from the rest of the workplace in a manner that 
minimizes the number of persons potentially exposed. 

(3) Access.  Access to regulated areas shall be limited to authorized persons. 

(4) Personal protective equipment and clothing.  Each person entering a regulated area shall be supplied with, 
and required to use, the appropriate personal protective clothing and equipment in accordance with WAC 
296-155-17317 and 296-155-17319. 

(5) Prohibited activities.  The employer shall ensure that employees do not eat, drink, smoke, chew tobacco or 
gum, or apply cosmetics in regulated areas. 

[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17313, filed 2/3/93, effective 3/15/93.] 
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WAC 296-155-17315  Methods of compliance. 

(1) Engineering controls and work practices and respirators. 

(a) The employer shall use one or any combination of the following control methods to achieve 
compliance with the permissible exposure limits prescribed by WAC 296-155-17317. 

(i) Local exhaust ventilation equipped with HEPA filter dust collection systems; 

(ii) General ventilation systems;   

(iii) Use of work practices; or   

(iv) Other engineering controls such as isolation and enclosure that the director can show to 
be feasible. 

(b) Wherever the feasible engineering controls and work practices which can be instituted are not 
sufficient to reduce employee exposure to or below the PELs, the employer shall use them to 
reduce employee exposure to the lowest levels achievable by these controls and shall supplement 
them by the use of respiratory protective devices which comply with the requirements of WAC 
296-155-17317. 

(2) Special provisions.  For workers engaged in spray application methods, respiratory protection must be 
used in addition to feasible engineering controls and work practices to reduce employee exposure to or 
below the PELs. 

(3) Prohibitions.  Compressed air shall not be used to remove MDA unless the compressed air is used in 
conjunction with an enclosed ventilation system designed to capture the dust cloud created by the 
compressed air. 

(4) Employee rotation.  The employer shall not use employee rotation as a means of compliance with the 
exposure limits prescribed in WAC 296-155-17305. 

(5) Compliance program. 

(a) The employer shall establish and implement a written program to reduce employee exposure to or 
below the PELs by means of engineering and work practice controls, as required by subsection 
(1) of this section, and by use of respiratory protection where permitted under this section. 

(b) Upon request this written program shall be furnished for examination and copying to the 
director, affected employees, and designated employee representatives.  The employer shall 
review and, as necessary, update such plans at least once every 12 months to make certain they 
reflect the current status of the program. 

[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17315, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17317  Respiratory protection. 

(1) General.  For employees who use respirators required by this section, the employer must provide 
respirators that comply with the requirements of this section.  Respirators must be used during: 

(a) Periods necessary to install or implement feasible engineering and work-practice controls. 

(b) Work operations, such as maintenance and repair activities and spray application processes, for 
which engineering and work-practice controls are not feasible. 
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(c) Work operations for which feasible engineering and work-practice controls are not yet sufficient 
to reduce employee exposure to or below the PELs. 

(d) Emergencies. 

(2) Respirator program.  The employer must implement a respiratory protection program as required by 
chapter 296-62 WAC, Part E (except WAC 296-62-07130(1) and 296-62-07150 through WAC 296-62-
07156). 

(3) Respirator selection. 

(a) The employer must select the appropriate respirator from Table I of this section. 

Table I.--Respiratory Protection for MDA 

Airborne concentration of MDA or 
condition of use 

Respirator type 

a. Less than or equal to 10xPEL (1) Half-mask respirator with HEPA1cartridge.2  
b. Less than or equal to 50xPEL (1) Full facepiece respirator with HEPA1 

cartridge  or canister.2 
c. Less than or equal to 1000xPEL (1) Full facepiece powered air-purifying 

 respirator with HEPA1 cartridges.2  
d. Greater than 1000xPEL or 
unknown 

(1) Self-contained breathing concentration 
 apparatus with full facepiece in positive 
 pressure mode; 

 (2) Full facepiece positive-pressure demand 
 supplied-air respirator with auxiliary self-
 contained air supply. 

e. Escape (1) Any full facepiece air-purifying respirator 
 with HEPA1 cartridges;2 

 (2) Any positive pressure or continuous flow self-
 contained breathing apparatus with full 
 facepiece or hood. 

f. Fire fighting (1) Full facepiece self-contained breathing 
 apparatus in positive pressure mode. 

Note: Respirators assigned for higher environmental concentrations may be used at lower concentrations. 

1High efficiency particulate in air filter (HEPA) means a filter that is at least 99.97 percent efficient against 
mono-dispersed particles of 0.3 micrometers or larger. 
2Combination HEPA/organic vapor cartridges shall be used whenever MDA in liquid form or a process requiring 
heat is used. 

(b) An employee who cannot use a negative-pressure respirator must be given the option of using a 
positive-pressure respirator, or a supplied-air respirator operated in the continuous-flow or 
pressure-demand mode. 

[Statutory Authority:  RCW 49.17.010, .040, .050.  99-10 (Order 98-10), § 296-155-17317, filed 05/04/99, effective 09/01/99.  Statutory 
Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17317, filed 2/3/93, effective 3/15/93.] 
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(1) Provision and use.  Where employees are subject to dermal exposure to MDA, where liquids containing 
MDA can be splashed into the eyes, or where airborne concentrations of MDA are in excess of the PEL, 
the employer shall provide, at no cost to the employee, and ensure that the employee uses, appropriate 
protective work clothing and equipment which prevent contact with MDA such as, but not limited to: 

(a) Aprons, coveralls, or other full-body work clothing; 

(b) Gloves, head coverings, and foot coverings; and 

(c) Face shields, chemical goggles; or 

(d) Other appropriate protective equipment which comply with WAC 296-24-078. 

(2) Removal and storage. 

(a) The employer shall ensure that, at the end of their work shift, employees remove MDA-
contaminated protective work clothing and equipment that is not routinely removed throughout 
the day in change areas provided in accordance with the provisions in WAC 296-155-17321. 

(b) The employer shall ensure that, during their work shift, employees remove all other MDA-
contaminated protective work clothing or equipment before leaving a regulated area. 

(c) The employer shall ensure that no employee takes MDA-contaminated work clothing or 
equipment out of the decontamination areas, except those employees authorized to do so for the 
purpose of laundering, maintenance, or disposal. 

(d) MDA-contaminated work clothing or equipment shall be placed and stored and transported in 
sealed, impermeable bags, or other closed impermeable containers. 

(e) Containers of MDA-contaminated protective work clothing or equipment which are to be taken 
out of decontamination areas or the workplace for cleaning, maintenance, or disposal, shall bear 
labels warning of the hazards of MDA. 

(3) Cleaning and replacement. 

(a) The employer shall provide the employee with clean protective clothing and equipment.  The 
employer shall ensure that protective work clothing or equipment required by this section is 
cleaned, laundered, repaired, or replaced at intervals appropriate to maintain its effectiveness. 

(b) The employer shall prohibit the removal of MDA from protective work clothing or equipment by 
blowing, shaking, or any methods which allow MDA to reenter the workplace. 

(c) The employer shall ensure that laundering of MDA-contaminated clothing shall be done so as to 
prevent the release of MDA in the workplace. 

(d) Any employer who gives MDA-contaminated clothing to another person for laundering shall 
inform such person of the requirement to prevent the release of MDA. 

(e) The employer shall inform any person who launders or cleans protective clothing or equipment 
contaminated with MDA of the potentially harmful effects of exposure. 
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(4) Visual examination. 

(a) The employer shall ensure that employees' work clothing is examined periodically for rips or 
tears that may occur during performance of work. 

(b) When rips or tears are detected, the protective equipment or clothing shall be repaired and 
replaced immediately. 

[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17319, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17321  Hygiene facilities and practices. 

(1) General. 

(a) The employer shall provide decontamination areas for employees required to work in regulated 
areas or required by WAC 296-155-17319 to wear protective clothing.  Exception: In lieu of the 
decontamination area requirement specified in this subsection, the employer may permit 
employees engaged in small scale, short duration operations, to clean their protective clothing or 
dispose of the protective clothing before such employees leave the area where the work was 
performed. 

(b) Change areas.  The employer shall ensure that change areas are equipped with separate storage 
facilities for protective clothing and street clothing, in accordance with WAC 296-24-12011. 

(c) Equipment area.  The equipment area shall be supplied with impermeable, labeled bags and 
containers for the containment and disposal of contaminated protective clothing and equipment. 

(2) Shower area. 

(a) Where feasible, shower facilities shall be provided which comply with WAC 296-24-12010 
wherever the possibility of employee exposure to airborne levels of MDA in excess of the 
permissible exposure limit exists. 

(b) Where dermal exposure to MDA occurs, the employer shall ensure that materials spilled or 
deposited on the skin are removed as soon as possible by methods which do not facilitate the 
dermal absorption of MDA. 

(3) Lunch areas. 

(a) Whenever food or beverages are consumed at the worksite and employees are exposed to MDA 
the employer shall provide clean lunch areas were MDA levels are below the action level and 
where no dermal exposure to MDA can occur. 

(b) The employer shall ensure that employees wash their hands and faces with soap and water prior 
to eating, drinking, smoking, or applying cosmetics. 

(c) The employer shall ensure that employees do not enter lunch facilities with contaminated 
protective work clothing or equipment. 

[Statutory Authority:  RCW 49.17.010, .040, .050.  01-11-038 (Order 99-36), § 296-155-17321, filed 05/09/01, effective 09/01/01.  
Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17321, filed 2/3/93, effective 3/15/93.] 
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WAC 296-155-17323  Communication of hazards to employees. 

(1) Signs and labels. 

(a) The employer shall post and maintain legible signs demarcating regulated areas and entrances or 
accessways to regulated areas that bear the following legend: 

DANGER 
MDA 

MAY CAUSE CANCER LIVER TOXIN 
AUTHORIZED PERSONNEL ONLY 

RESPIRATORS AND PROTECTIVE CLOTHING 
MAY BE REQUIRED TO BE WORN IN THIS AREA 

(b) The employer shall ensure that labels or other appropriate forms of warning are provided for 
containers of MDA within the workplace.  The labels shall comply with the requirements of 
WAC 296-800-170 and shall include one of the following legends: 

(i) For pure MDA 

DANGER 
CONTAINS MDA 

MAY CAUSE CANCER LIVER TOXIN 

(ii) For mixtures containing MDA 

DANGER 
CONTAINS MDA 

CONTAINS MATERIALS WHICH MAY CAUSE CANCER LIVER TOXIN 

(2) Material safety data sheets (MSDS).  Employers shall obtain or develop, and shall provide access to their 
employees to, a material safety data sheet (MSDS) for MDA. 

(3) Information and training. 

(a) The employer shall provide employees with information and training on MDA, in accordance 
with WAC 296-800-170, at the time of initial assignment and at least annually thereafter. 

(b) In addition to the information required under WAC 296-800-170, the employer shall: 

(i) Provide an explanation of the contents of this section, including Appendices A and B of 
this section, and indicate to employees where a copy of the standard is available; 

(ii) Describe the medical surveillance program required under WAC 296-155-17327, and 
explain the information contained in Appendix C of this standard; and 

(iii) Describe the medical removal provision required under WAC 296-155-17327. 

(4) Access to training materials. 

(a) The employer shall make readily available to all affected employees, without cost, all written 
materials relating to the employee training program, including a copy of this regulation. 
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(b) The employer shall provide to the director, upon request, all information and training materials 
relating to the employee information and training program. 

[Statutory Authority:  RCW 49.17.010, .040, .050.  01-11-038 (Order 99-36), § 296-155-17323, filed 05/09/01, effective 09/01/01.  
Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17323, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17325  Housekeeping. 

(1) All surfaces shall be maintained as free as practicable of visible accumulations of MDA. 

(2) The employer shall institute a program for detecting MDA leaks, spills, and discharges, including regular 
visual inspections of operations involving liquid or solid MDA. 

(3) All leaks shall be repaired and liquid or dust spills cleaned up promptly. 

(4) Surfaces contaminated with MDA may not be cleaned by the use of compressed air. 

(5) Shoveling, dry sweeping, and other methods of dry clean-up of MDA may be used where HEPA-filtered 
vacuuming and/or wet cleaning are not feasible or practical. 

(6) Waste, scrap, debris, bags, containers, equipment, and clothing contaminated with MDA shall be 
collected and disposed of in a manner to prevent the reentry of MDA into the workplace. 

[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17325, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17327  Medical surveillance. 

(1) General. 

(a) The employer shall make available a medical surveillance program for employees exposed to 
MDA under the following circumstances: 

(i) Employees exposed at or above the action level for 30 or more days per year; 

(ii) Employees who are subject to dermal exposure to MDA for 15 or more days per year; 

(iii) Employees who have been exposed in an emergency situation;   

(iv) Employees whom the employer, based on results from compliance with WAC 296-155-
17311(8) has reason to believe are being dermally exposed; and 

(v) Employees who show signs or symptoms of MDA exposure. 

(b) The employer shall ensure that all medical examinations and procedures are performed by or 
under the supervision of a licensed physician at a reasonable time and place, and provided 
without cost to the employee. 

(2) Initial examinations. 

(a) Within 150 days of the effective date of this standard, or before the time of initial assignment, the 
employer shall provide each employee covered by subsection (1)(a) of this section with a medical 
examination including the following elements: 
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A detailed history which includes: 

(i) Past work exposure to MDA or any other toxic substances; 

(ii) A history of drugs, alcohol, tobacco, and medication routinely taken (duration and 
quantity); and 

(iii) A history of dermatitis, chemical skin sensitization, or previous hepatic disease. 

(iv) A physical examination which includes all routine physical examination parameters, 
skin examination, and examination for signs of liver disease. 

(v) Laboratory tests including: 

(A) Liver function tests; and 

(B) Urinalysis. 

(vi) Additional tests as necessary in the opinion of the physician. 

(b) No initial medical examination is required if adequate records show that the employee has been 
examined in accordance with the requirements of this section within the previous six months 
prior to the effective date of this standard or prior to the date of initial assignment. 

(3) Periodic examinations. 

(a) The employer shall provide each employee covered by this section with a medical examination at 
least annually following the initial examination.  These periodic examinations shall include at 
least the following elements: 

(i) A brief history regarding any new exposure to potential liver toxins, changes in drug, 
tobacco, and alcohol intake, and the appearance of physical signs relating to the liver 
and the skin; 

(ii) The appropriate tests and examinations including liver function tests and skin 
examinations; and 

(iii) Appropriate additional tests or examinations as deemed necessary by the physician. 

(b) If in the physician's opinion the results of liver function tests indicate an abnormality, the 
employee shall be removed from further MDA exposure in accordance with WAC 296-155-
17329.  Repeat liver function tests shall be conducted on advice of the physician. 

(4) Emergency examinations.  If the employer determines that the employee has been exposed to a potentially 
hazardous amount of MDA in an emergency situation under WAC 296-155-17309, the employer shall 
provide medical examinations in accordance with subsection (3)(a) and (b).  If the results of liver function 
testing indicate an abnormality, the employee shall be removed in accordance with WAC 296-155-17329.  
Repeat liver function tests shall be conducted on the advice of the physician.  If the results of the tests are 
normal, tests must be repeated two to three weeks from the initial testing.  If the results of the second set 
of tests are normal and on the advice of the physician, no additional testing is required. 
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(5) Additional examinations.  Where the employee develops signs and symptoms associated with exposure to 
MDA, the employer shall provide the employee with an additional medical examination including liver 
function tests.  Repeat liver function tests shall be conducted on the advice of the physician.  If the results 
of the tests are normal, tests must be repeated two to three weeks from the initial testing.  If the results of 
the second set of tests are normal and on the advice of the physician, no additional testing is required. 

(6) Multiple physician review mechanism. 

(a) If the employer selects the initial physician who conducts any medical examination or 
consultation provided to an employee under this section, and the employee has signs or symptoms 
of occupational exposure to MDA (which could include an abnormal liver function test), and the 
employee disagrees with the opinion of the examining physician, and this opinion could affect 
the employee's job status, the employee may designate an appropriate and mutually acceptable 
second physician: 

(i) To review any findings, determinations, or recommendations of the initial physician; 
and 

(ii) To conduct such examinations, consultations, and laboratory tests as the second 
physician deems necessary to facilitate this review. 

(b) The employer shall promptly notify an employee of the right to seek a second medical opinion 
after each occasion that an initial physician conducts a medical examination or consultation 
pursuant to this section.  The employer may condition its participation in, and payment for, the 
multiple physician review mechanism upon the employee doing the following within 15 days 
after receipt of the foregoing notification, or receipt of the initial physician's written opinion, 
whichever is later: 

(i) The employee informing the employer that he or she intends to seek a second medical 
opinion; and 

(ii) The employee initiating steps to make an appointment with a second physician. 

(c) If the findings, determinations, or recommendations of the second physician differ from those of 
the initial physician, then the employer and the employee shall assure that efforts are made for 
the two physicians to resolve any disagreement. 

(d) If the two physicians have been unable to quickly resolve their disagreement, then the employer 
and the employee through their respective physicians shall designate a third physician: 

(i) To review any findings, determinations, or recommendations of the prior physicians; 
and 

(ii) To conduct such examinations, consultations, laboratory tests, and discussions with the 
prior physicians as the third physician deems necessary to resolve the disagreement of 
the prior physicians. 

(e) The employer shall act consistent with the findings, determinations, and recommendations of the 
second physician, unless the employer and the employee reach a mutually acceptable agreement. 

(f) Information provided to the examining physician. 
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(A) A copy of this regulation and its appendices; 

(B) A description of the affected employee's duties as they relate to the employee's 
potential exposure to MDA; 

(C) The employee's current actual or representative MDA exposure level; 

(D) A description of any personal protective equipment used or to be used; and 

(E) Information from previous employment related medical examinations of the 
affected employee. 

(ii) The employer shall provide the foregoing information to a second physician under this 
section upon request either by the second physician, or by the employee. 

(g) Physician's written opinion. 

(i) For each examination under this section, the employer shall obtain, and provide the 
employee with a copy of, the examining physician's written opinion within 15 days of its 
receipt.  The written opinion shall include the following: 

(A) The occupationally pertinent results of the medical examination and tests; 

(B) The physician's opinion concerning whether the employee has any detected 
medical conditions which would place the employee at increased risk of 
material impairment of health from exposure to MDA; 

(C) The physician's recommended limitations upon the employee's exposure to 
MDA or upon the employee's use of protective clothing or equipment and 
respirators; and 

(D) A statement that the employee has been informed by the physician of the results 
of the medical examination and any medical conditions resulting from MDA 
exposure which require further explanation or treatment. 

(ii) The written opinion obtained by the employer shall not reveal specific findings or 
diagnoses unrelated to occupational exposures. 

[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17327, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17329  Medical removal. 

(1) Temporary medical removal of an employee. 

(a) Temporary removal resulting from occupational exposure.  The employee shall be removed from 
work environments in which exposure to MDA is at or above the action level or where dermal 
exposure to MDA may occur, following an initial examination (WAC 296-155-17327(2)), 
periodic examinations (WAC 296-155-17327(3)), an emergency situation (WAC 296-155-
17327(4)), or an additional examination (WAC 296-155-17327(5)) in the following 
circumstances: 

(i) When the employee exhibits signs and/or symptoms indicative of acute exposure to 
MDA; or 
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(ii) When the examining physician determines that an employee's abnormal liver function 
tests are not associated with MDA exposure but that the abnormalities may be 
exacerbated as a result of occupational exposure to MDA. 

(b) Temporary removal due to a final medical determination. 

(i) The employer shall remove an employee from work having an exposure to MDA at or 
above the action level or where the potential for dermal exposure exists on each occasion 
that a final medical determination results in a medical finding, determination, or 
opinion that the employee has a detected medical condition which places the employee 
at increased risk of material impairment to health from exposure to MDA. 

(ii) For the purposes of this section, the phrase “final medical determination” shall mean the 
outcome of the physician review mechanism used pursuant to the medical surveillance 
provisions of this section. 

(iii) Where a final medical determination results in any recommended special protective 
measures for an employee, or limitations on an employee's exposure to MDA, the 
employer shall implement and act consistent with the recommendation. 

(2) Return of the employee to former job status. 

(a) The employer shall return an employee to her or his former job status: 

(i) When the employee no longer shows signs or symptoms of exposure to MDA, or upon 
the advice of the physician. 

(ii) When a subsequent final medical determination results in a medical finding, 
determination, or opinion that the employee no longer has a detected medical condition 
which places the employee at increased risk of material impairment to health from 
exposure to MDA. 

(b) For the purposes of this section, the requirement that an employer return an employee to his or 
her former job status is not intended to expand upon or restrict any rights an employee has or 
would have had, absent temporary medical removal, to a specific job classification or position 
under the terms of a collective bargaining agreement. 

(3) Removal of other employee special protective measure or limitations.  The employer shall remove any 
limitations placed on an employee or end any special protective measures provided to an employee 
pursuant to a final medical determination when a subsequent final medical determination indicates that 
the limitations or special protective measures are no longer necessary. 

(4) Employer options pending a final medical determination.  Where the physician review mechanism used 
pursuant to the medical surveillance provisions of this section has not yet resulted in a final medical 
determination with respect to an employee, the employer shall act as follows: 

(a) Removal.  The employer may remove the employee from exposure to MDA, provide special 
protective measures to the employee, or place limitations upon the employee, consistent with the 
medical findings, determinations, or recommendations of the physician who has reviewed the 
employee's health status. 
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(b) Return.  The employer may return the employee to her or his former job status, and end any 
special protective measures provided to the employee, consistent with the medical findings, 
determinations, or recommendations of any of the physicians who have reviewed the employee's 
health status, with two exceptions: 

(i) If the initial removal, special protection, or limitation of the employee resulted from a 
final medical determination which differed from the findings, determinations, or 
recommendations of the initial physician; or 

(ii) The employee has been on removal status for the preceding six months as a result of 
exposure to MDA, then the employer shall await a final medical determination. 

(5) Medical removal protection benefits. 

(a) Provisions of medical removal protection benefits.  The employer shall provide to an employee up 
to six months of medical removal protection benefits on each occasion that an employee is 
removed from exposure to MDA or otherwise limited pursuant to this section. 

(b) Definition of medical removal protection benefits.  For the purposes of this section, the 
requirement that an employer provide medical removal protection benefits means that the 
employer shall maintain the earnings, seniority, and other employment rights and benefits of an 
employee as though the employee had not been removed from normal exposure to MDA or 
otherwise limited. 

(c) Follow-up medical surveillance during the period of employee removal or limitations.  During 
the period of time that an employee is removed from normal exposure to MDA or otherwise 
limited, the employer may condition the provision of medical removal protection benefits upon 
the employee's participation in follow-up medical surveillance made available pursuant to this 
section. 

(d) Workers' compensation claims.  If a removed employee files a claim for workers' compensation 
payments for an MDA-related disability, then the employer shall continue to provide medical 
removal protection benefits pending disposition of the claim.  To the extent that an award is 
made to the employee for earnings lost during the period of removal, the employer's medical 
removal protection obligation shall be reduced by such amount.  The employer shall receive no 
credit for workers' compensation payments received by the employee for treatment-related 
expenses. 

(e) Other credits.  The employer's obligation to provide medical removal protection benefits to a 
removed employee shall be reduced to the extent that the employee receives compensation for 
earnings lost during the period of removal either from a publicly or employer-funded 
compensation program, or receives income from employment with any employer made possible 
by virtue of the employee's removal. 

(f) Employees who do not recover within the 6 months of removal.  The employer shall take the 
following measures with respect to any employee removed from exposure to MDA: 

(i) The employer shall make available to the employee a medical examination pursuant to 
this section to obtain a final medical determination with respect to the employee; 
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whether or not the employee may be returned to her or his former job status, and, if not, 
what steps should be taken to protect the employee's health; 
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(iii) Where the final medical determination has not yet been obtained, or once obtained 
indicates that the employee may not yet be returned to her or his former job status, the 
employer shall continue to provide medical removal protection benefits to the employee 
until either the employee is returned to former job status, or a final medical 
determination is made that the employee is incapable of ever safely returning to her or 
his former job status; and 

(iv) Where the employer acts pursuant to a final medical determination which permits the 
return of the employee to her or his former job status despite what would otherwise be an 
unacceptable liver function test, later questions concerning removing the employee 
again shall be decided by a final medical determination.  The employer need not 
automatically remove such an employee pursuant to the MDA removal criteria provided 
by this section. 

(6) Voluntary removal or restriction of an employee.  Where an employer, although not required by this 
section to do so, removes an employee from exposure to MDA or otherwise places limitations on an 
employee due to the effects of MDA exposure on the employee's medical condition, the employer shall 
provide medical removal protection benefits to the employee equal to that required by subsection (5) of 
this section. 

[Statutory Authority:  Chapter 49.17 RCW. 93-04-111 (Order 92-15), § 296-155-17329, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17331  Recordkeeping. 

(1) Objective data for exempted operations. 

(a) Where the employer has relied on objective data that demonstrate that products made from or 
containing MDA are not capable of releasing MDA or do not present a dermal exposure problem 
under the expected conditions of processing, use, or handling to exempt such operations from the 
initial monitoring requirements under WAC 296-155-17311(2), the employer shall establish and 
maintain an accurate record of objective data reasonably relied upon in support of the exemption. 

(b) The record shall include at least the following information: 

(i) The product qualifying for exemption; 

(ii) The source of the objective data;   

(iii) The testing protocol, results of testing, and/or analysis of the material for the release of 
MDA;   

(iv) A description of the operation exempted and how the data support the exemption; and 

(v) Other data relevant to the operations, materials, processing, or employee exposures 
covered by the exemption. 

(c) The employer shall maintain this record for the duration of the employer's reliance upon such 
objective data. 

(2) Historical monitoring data. 

(a) Where the employer has relied on historical monitoring data that demonstrate that exposures on a 
particular job will be below the action level to exempt such operations from the initial monitoring  
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requirements under WAC 296-155-17311(2), the employer shall establish and maintain an 
accurate record of historical monitoring data reasonably relied upon in support of the exception. 

(b) The record shall include information that reflect the following conditions: 

(i) The data upon which judgments are based are scientifically sound and were collected 
using methods that are sufficiently accurate and precise; 

(ii) The processes and work practices that were in use when the historical monitoring data 
were obtained are essentially the same as those to be used during the job for which 
initial monitoring will not be performed; 

(iii) The characteristics of the MDA-containing material being handled when the historical 
monitoring data were obtained are the same as those on the job for which initial 
monitoring will not be performed; 

(iv) Environmental conditions prevailing when the historical monitoring data were obtained 
are the same as those on the job for which initial monitoring will not be performed; and 

(v) Other data relevant to the operations, materials, processing, or employee exposures 
covered by the exception. 

(c) The employer shall maintain this record for the duration of the employer's reliance upon such 
historical monitoring data. 

(3) The employer may utilize the services of competent organizations such as industry trade associations and 
employee associations to maintain the records required by this section. 

(4) Exposure measurements. 

(a) The employer shall keep an accurate record of all measurements taken to monitor employee 
exposure to MDA. 

(b) This record shall include at least the following information: 

(i) The date of measurement; 

(ii) The operation involving exposure to MDA; 

(iii) Sampling and analytical methods used and evidence of their accuracy; 

(iv) Number, duration, and results of samples taken; 

(v) Type of protective devices worn, if any; and 

(vi) Name, Social Security number, and exposure of the employees whose exposures are 
represented. 

(c) The employer shall maintain this record for at least thirty years in accordance with chapter 296-
62 WAC, Part B. 
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(5) Medical surveillance. 

(a) The employer shall establish and maintain an accurate record for each employee subject to 
medical surveillance by WAC 296-155-17327 in accordance with chapter 296-62 WAC, Part B. 

(b) The record shall include at least the following information: 

(i) The name and Social Security number of the employee; 

(ii) A copy of the employee's medical examination results, including the medical history, 
questionnaire responses, results of any tests, and physician's recommendations; 

(iii) Physician's written opinions; 

(iv) Any employee medical complaints related to exposure to MDA; and 

(v) A copy of the information provided to the physician as required by WAC 296-155-
17327. 

(c) The employer shall ensure that this record is maintained for the duration of employment plus 
thirty years in accordance with chapter 296-62 WAC, Part B. 

(d) A copy of the employee's medical removal and return to work status. 

(6) Training records.  The employer shall maintain all employee training records for one year beyond the last 
date of employment. 

(7) Availability. 

(a) The employer, upon written request, shall make all records required to be maintained by this 
section available to the assistant secretary and the director for examination and copying. 

(b) The employer, upon request, shall make any exposure records required by WAC 296-155-17311 
and 296-155-17327 available for examination and copying to affected employees, former 
employees, designated representatives, and the director, in accordance with WAC 296-62-05201 
through 296-62-05209 and 296-62-05213 through 296-62-05223. 

(c) The employer, upon request, shall make employee medical records required by WAC 296-155-
17327 and this section available for examination and copying to the subject employee, anyone 
having the specific written consent of the subject employee, and the director in accordance with 
chapter 296-62 WAC, Part B. 

(8) Transfer of records. 

(a) The employer shall comply with the requirements concerning transfer of records set forth in 
WAC 296-62-05215. 

(b) Whenever the employer ceases to do business and there is no successor employer to receive and 
retain the records for the prescribed period, the employer shall notify the director at least 90 days 
prior to disposal and, upon request, transmit them to the director. 

[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17331, filed 2/3/93, effective 3/15/93.] 
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(1) Employee observation.  The employer shall provide affected employees, or their designated 
representatives, an opportunity to observe the measuring or monitoring of employee exposure to MDA 
conducted pursuant to WAC 296-155-17311. 

(2) Observation procedures.  When observation of the measuring or monitoring of employee exposure to 
MDA requires entry into areas where the use of protective clothing and equipment or respirators is 
required, the employer shall provide the observer with personal protective clothing and equipment or 
respirators required to be worn by employees working in the area, assure the use of such clothing and 
equipment or respirators, and require the observer to comply with all other applicable safety and health 
procedures. 

[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17333, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17337  Appendices.  The information contained in Appendices A, B, C, and D of this standard 
is not intended by itself, to create any additional obligations not otherwise imposed by this standard nor detract 
from any existing obligation. 
[Statutory Authority:  RCW 49.17.010, .040, .050.  99-10 (Order 98-10), § 296-155-17337, filed 05/04/99, effective 09/01/99.  Statutory 
Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17337, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17339  Startup dates.  Compliance with all obligations of this standard commence March 3, 
1993, except as follows: 

(1) Initial monitoring under WAC 296-155-17311(2) shall be completed as soon as possible but no later than 
June 3, 1993. 

(2) Medical examinations under WAC 296-155-17327, shall be completed as soon as possible but no later 
than August 14, 1993. 

(3) Emergency plans required by WAC 296-155-17309  shall be provided and available for inspection and 
copying as soon as possible but no later than July 13, 1993. 

(4) Initial training and education shall be completed as soon as possible but no later than July 13, 1993. 

(5) Decontamination and lunch areas under WAC 296-155-17321 shall be in operation as soon as possible 
but no later than March 3, 1993. 

(6) Respiratory protection required by WAC 296-155-17317 shall be provided as soon as possible but no later 
than July 13, 1993. 

(7) Written compliance plans required by WAC 296-155-17315(5) shall be completed and available for 
inspection and copying as soon as possible but no later than July 13, 1993. 

(8) WISHA shall enforce the permissible exposure limits in WAC 296-155-17305 no earlier than July 13, 
1993. 

(9) Engineering controls needed to achieve the PELs must be in place March 3, 1993. 

(10) Personal protective clothing required by WAC 296-155-17317 shall be available July 13, 1993. 
[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17339, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17341  Appendix A to WAC 296-155-173--Substance data sheet, for 4-4'-
methylenedianiline. 
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(a) Substance:  Methylenedianiline (MDA). 

(b) Permissible exposure: 

(i) Airborne:  Ten parts per billion parts of air (10 ppb), time-weighted average (TWA) for 
an 8-hour workday and an action level of five parts per billion parts of air (5 ppb). 

(ii) Dermal:  Eye contact and skin contact with MDA are not permitted. 

(c) Appearance and odor:  White to tan solid; amine odor. 

(2) Health hazard data. 

(a) Ways in which MDA affects your health.  MDA can affect your health if you inhale it or if it 
comes in contact with your skin or eyes.  MDA is also harmful if you happen to swallow it.  Do 
not get MDA in eyes, on skin, or on clothing. 

(b) Effects of overexposure. 

(i) Short-term (acute) overexposure:  Overexposure to MDA may produce fever, chills, loss 
of appetite, vomiting, jaundice. Contact may irritate skin, eyes, and mucous membranes.  
Sensitization may occur. 

(ii) Long-term (chronic) exposure.  Repeated or prolonged exposure to MDA, even at 
relatively low concentrations, may cause cancer.  In addition, damage to the liver, 
kidneys, blood, and spleen may occur with long-term exposure. 

(iii) Reporting signs and symptoms:  You should inform your employer if you develop any 
signs or symptoms which you suspect are caused by exposure to MDA including yellow 
staining of the skin. 

(3) Protective clothing and equipment. 

(a) Respirators.  Respirators are required for those operations in which engineering controls or work 
practice controls are not adequate or feasible to reduce exposure to the permissible limit.  If 
respirators are worn, they must be certified by the National Institute for Occupational Safety and 
Health (NIOSH) under 42 CFR part 84, and cartridges or canisters must be replaced as necessary 
to maintain the effectiveness of the respirator.  If you experience difficulty breathing while 
wearing a respirator, you may request a positive-pressure respirator from your employer.  You 
must be thoroughly trained to use the assigned respirator, and the training will be provided by 
your employer.   MDA does not have a detectable odor except at levels well above the permissible 
exposure limits.  Do not depend on odor to warn you when a respirator canister is exhausted.  If 
you can smell MDA while wearing a respirator, proceed immediately to fresh air.  If you 
experience difficulty breathing while wearing a respirator, tell your employer. 

(b) Protective clothing.  You may be required to wear coveralls, aprons, gloves, face shields, or other 
appropriate protective clothing to prevent skin contact with MDA.  Where protective clothing is 
required, your employer is required to provide clean garments to you, as necessary, to assure that 
the clothing protects you adequately.  Replace or repair impervious clothing that has developed 
leaks.  MDA should never be allowed to remain on the skin.  Clothing and shoes which are not 
impervious to MDA should not be allowed to become contaminated with MDA, and if they do,  
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the clothing and shoes should be promptly removed and decontaminated.  The clothing should be 
laundered to remove MDA or discarded.  Once MDA penetrates shoes or other leather articles, 
they should not be worn again. 

(c) Eye protection.  You must wear splashproof safety goggles in areas where liquid MDA may 
contact your eyes.  Contact lenses should not be worn in areas where eye contact with MDA can 
occur. In addition, you must wear a face shield if your face could be splashed with MDA liquid. 

(4) Emergency and first aid procedures. 

(a) Eye and face exposure.  If MDA is splashed into the eyes, wash the eyes for at least 15 minutes.  
See a doctor as soon as possible. 

(b) Skin exposure.  If MDA is spilled on your clothing or skin, remove the contaminated clothing 
and wash the exposed skin with large amounts of soap and water immediately.  Wash 
contaminated clothing before you wear it again. 

(c) Breathing.  If you or any other person breathes in large amounts of MDA, get the exposed person 
to fresh air at once.  Apply artificial respiration if breathing has stopped.  Call for medical 
assistance or a doctor as soon as possible.  Never enter any vessel or confined space where the 
MDA concentration might be high without proper safety equipment and at least one other person 
present who will stay outside.  A life line should be used. 

(d) Swallowing.  If MDA has been swallowed and the patient is conscious, do not induce vomiting.  
Call for medical assistance or a doctor immediately. 

(5) Medical requirements.  If you are exposed to MDA at a concentration at or above the action level for more 
than 30 days per year, or exposed to liquid mixtures more than 15 days per year, your employer is required 
to provide a medical examination, including a medical history and laboratory tests, within 60 days of the 
effective date of this standard and annually thereafter.  These tests shall be provided without cost to you.  
In addition, if you are accidentally exposed to MDA (either by ingestion, inhalation, or skin/eye contact) 
under conditions known or suspected to constitute toxic exposure to MDA, your employer is required to 
make special examinations and tests available to you. 

(6) Observation of monitoring.  Your employer is required to perform measurements that are representative of 
your exposure to MDA and you or your designated representative are entitled to observe the monitoring 
procedure.  You are entitled to observe the steps taken in the measurement procedure and to record the 
results obtained.  When the monitoring procedure is taking place in an area where respirators or personal 
protective clothing and equipment are required to be worn; you and your representative must also be 
provided with, and must wear, the protective clothing and equipment. 

(7) Access to records.  You or your representative are entitled to see the records of measurements of your 
exposure to MDA upon written request to your employer.  Your medical examination records can be 
furnished to your physician or designated representative upon request by you to your employer. 

(8) Precautions for safe use, handling, and storage. 

(a) Material is combustible.  Avoid strong acids and their anhydrides.  Avoid strong oxidants.  
Consult supervisor for disposal requirements. 
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(b) Emergency clean-up.  Wear self-contained breathing apparatus and fully clothe the body in the 
appropriate personal protective clothing and equipment. 

[Statutory Authority:  RCW 49.17.010, .040, .050.  99-10 (Order 98-10), § 296-155-17341, filed 05/04/99, effective 09/01/99.  Statutory 
Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17341, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17343  Appendix B to WAC 296-155-173--Substance technical guidelines, MDA. 

(1) Identification. 

(a) Substance identification. 

(i) Synonyms:  CAS No. 101-77-9.  4,4'-methylenedianiline; 4,4'-methylenebisaniline; 
methylenedianiline; dianilinomethane. 

(ii) Formula:  C13H14N2. 

(b) Physical data. 

(2) Appearance and odor:  White to tan solid; amine odor. 

(a) Molecular weight: 198.26. 

(b) Boiling point:  398-399 degrees C. at 760 mm Hg. 

(c) Melting point:  88-93 degrees C. (190-100 degrees F.). 

(d) Vapor pressure:  9 mm Hg at 232 degrees C. 

(e) Evaporation rate (n-butyl acetate=1):  Negligible. 

(f) Vapor density (Air=1):  Not applicable. 

(g) Volatile fraction by weight:  Negligible. 

(h) Specific gravity (Water=1):  Slight. 

(i) Heat of combustion:  -8.40 kcal/g. 

(j) Solubility in water:  Slightly soluble in cold water, very soluble in alcohol, benzene, ether, and 
many organic solvents. 

(3) Fire, explosion, and reactivity hazard data. 

(a) Flash point:  190 degrees C. (374 degrees F.) Setaflash closed cup. 

(b) Flash point:  226 degrees C. (439 degrees F.) Cleveland open cup. 

(c) Extinguishing media:  Water spray; dry chemical; carbon dioxide. 

(d) Special fire fighting procedures:  Wear self-contained breathing apparatus and protective 
clothing to prevent contact with skin and eyes. 
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(e) Unusual fire and explosion hazards:  Fire or excessive heat may cause production of hazardous 
decomposition products. 

(4) Reactivity data. 

(a) Stability:  Stable. 

(b) Incompatibility:  Strong oxidizers. 

(c) Hazardous decomposition products:  As with any other organic material, combustion may 
produce carbon monoxide.  Oxides of nitrogen may also be present. 

(d) Hazardous polymerization:  Will not occur. 

(5) Spill and leak procedures. 

(a) Sweep material onto paper and place in fiber carton. 

(b) Package appropriately for safe feed to an incinerator or dissolve in compatible waste solvents 
prior to incineration. 

(c) Dispose of in an approved incinerator equipped with afterburner and scrubber or contract with 
licensed chemical waste disposal service. 

(d) Discharge treatment or disposal may be subject to federal, state, or local laws. 

(e) Wear appropriate personal protective equipment. 

(6) Special storage and handling precautions. 

(a) High exposure to MDA can occur when transferring the substance from one container to another.  
Such operations should be well ventilated and good work practices must be established to avoid 
spills. 

(b) Pure MDA is a solid with a low vapor pressure.  Grinding or heating operations increase the 
potential for exposure. 

(c) Store away from oxidizing materials. 

(d) Employers shall advise employees of all areas and operations where exposure to MDA could 
occur. 

(7) Housekeeping and hygiene facilities. 

(a) The workplace should be kept clean, orderly, and in a sanitary condition.  The employer should 
institute a leak and spill detection program for operations involving MDA in order to detect 
sources of fugitive MDA emissions. 

(b) Adequate washing facilities with hot and cold water are to be provided and maintained in a 
sanitary condition.  Suitable cleansing agents should also be provided to assure the effective 
removal of MDA from the skin. 
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(8) Common operations.  Common operations in which exposure to MDA is likely to occur include the 
following:  Manufacture of MDA; manufacture of methylene diisocyanate; curing agent for epoxy resin 
structures; wire coating operations; and filament winding. 

[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17343, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17345  Appendix C to WAC 296-155-173--Medical surveillance guidelines for MDA. 

(1) Route of entry.  Inhalation; skin absorption; ingestion.  MDA can be inhaled, absorbed through the skin, 
or ingested. 

(2) Toxicology.  MDA is a suspect carcinogen in humans.  There are several reports of liver disease in 
humans and animals resulting from acute exposure to MDA.  A well documented case of an acute 
cardiomyopathy secondary to exposure to MDA is on record.  Numerous human cases of hepatitis 
secondary to MDA are known.  Upon direct contact MDA may also cause damage to the eyes.  Dermatitis 
and skin sensitization have been observed.  Almost all forms of acute environmental hepatic injury in 
humans involve the hepatic parenchyma and produce hepatocellular jaundice.  This agent produces 
intrahepatic cholestasis.  The clinical picture consists of cholestatic jaundice, preceded or accompanied by 
abdominal pain, fever, and chills.  Onset in about 60% of all observed cases is abrupt with severe 
abdominal pain.  In about 30% of observed cases, the illness presented and evolved more slowly and less 
dramatically, with only slight abdominal pain.  In about 10% of the cases only jaundice was evident.  The 
cholestatic nature of the jaundice is evident in the prominence of itching, the histologic predominance of 
bile stasis, and portal inflammatory infiltration, accompanied by only slight parenchymal injury in most 
cases, and by the moderately elevated transaminase values.  Acute, high doses, however, have been known 
to cause hepatocellular damage resulting in elevated SGPT, SGOT, alkaline phosphatase, and bilirubin.   
Absorption through the skin is rapid.  MDA is metabolized and excreted over a 48-hour period.  Direct 
contact may be irritating to the skin, causing dermatitis.  Also MDA which is deposited on the skin is not 
thoroughly removed through washing.  MDA may cause bladder cancer in humans.  Animal data 
supporting this assumption is not available nor is conclusive human data.  However, human data collected 
on workers at a helicopter manufacturing facility where MDA is used suggests a higher incidence of 
bladder cancer among exposed workers. 

(3) Signs and symptoms.  Skin may become yellow from contact with MDA.  Repeated or prolonged contact 
with MDA may result in recurring dermatitis (red-itchy, cracked skin) and eye irritation.  Inhalation, 
ingestion, or absorption through the skin at high concentrations may result in hepatitis, causing symptoms 
such as fever and chills, nausea and vomiting, dark urine, anorexia, rash, right upper quadrant pain, and 
jaundice.  Corneal burns may occur when MDA is splashed in the eyes. 

(4) Treatment of acute toxic effects/emergency situation.  If MDA gets into the eyes, immediately wash eyes 
with large amounts of water.  If MDA is splashed on the skin, immediately wash contaminated skin with 
mild soap or detergent.  Employee should be removed from exposure and given proper medical treatment.  
Medical tests required under the emergency section of the medical surveillance (WAC 296-155-17327(4)) 
must be conducted.  If the chemical is swallowed do not induce vomiting but remove by gastric lavage. 

[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17345, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-17347  Appendix D to WAC 296-155-173--Sampling and analytical methods for MDA 
monitoring and measurement procedures.  Measurements taken for the purpose of determining employee 
exposure to MDA are best taken so that the representative average 8-hour exposure may be determined from a 
single 8-hour sample or two 4-hour samples.  Short-time interval samples (or grab samples) may also be used to 
determine average exposure level if a minimum of five measurements are taken in a random manner over the 8-
hour work shift.  Random sampling means that any portion of the work shift has the same chance of being sampled 
as any other.  The arithmetic average of all such random samples taken on one work shift is an estimate of an 
employee's average level of exposure for that work shift.  Air samples should be taken in the employee's breathing  
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zone (air that would most nearly represent that inhaled by the employee).  There are a number of methods available 
for monitoring employee exposures to MDA.  The method OSHA currently uses is included below.  The employer 
however has the obligation of selecting any monitoring method which meets the accuracy and precision 
requirements of the standard under her or his unique field conditions.  The standard requires that the method of 
monitoring must have an accuracy, to a 95 percent confidence level, of not less than plus or minus 25 percent for 
the select PEL. 

WISHA methodology. 

Sampling procedure. 

Apparatus: 

Samples are collected by use of a personal sampling pump that can be calibrated within +/-5% of the recommended 
flow rate with the sampling filter in line.  Samples are collected on 37 mm Gelman type A/E glass fiber filters 
treated with sulfuric acid.  The filters are prepared by soaking each filter with 0.5 mL of 0.26N H2SO4.  (0.26 N 
H2SO4 can be prepared by diluting 1.5 mL of 36N H2SO4 to 200 mL with deionized water.) The filters are dried 
in an oven at 100 degrees C. for one hour and then assembled into three-piece 37 mm polystyrene cassettes without 
backup pads.  The front filter is separated from the back filter by a polystyrene spacer.  The cassettes are sealed 
with shrink bands and the ends are plugged with plastic plugs.  After sampling, the filters are carefully removed 
from the cassettes and individually transferred to small vials containing approximately 2 mL deionized water.  The 
vials must be tightly sealed.  The water can be added before or after the filters are transferred.  The vials must be 
sealable and capable of holding at least 7 mL of liquid.  Small glass scintillation vials with caps containing Teflon 
liners are recommended. 

Reagents: 

Deionized water is needed for addition to the vials. 

Sampling technique: 

Immediately before sampling, remove the plastic plugs from the filter cassettes.  Attach the cassette to the 
sampling pump with flexible tubing and place the cassette in the employee's breathing zone.  After sampling, seal 
the cassettes with plastic plugs until the filters are transferred to the vials containing deionized water.  At some 
convenient time within 10 hours of sampling, transfer the sample filters to vials.  Seal the small vials lengthwise.  
Submit at least one blank filter with each sample set.  Blanks should be handled in the same manner as samples, 
but no air is drawn through them.  Record sample volumes (in L of air) for each sample, along with any potential 
interferences. 

Retention efficiency: 

A retention efficiency study was performed by drawing 100 L of air (80% relative humidity) at 1 L/min through 
sample filters that had been spiked with 0.814 micro-g MDA.  Instead of using backup pads, blank acid-treated 
filters were used as backups in each cassette.  Upon analysis, the top filters were found to have an average of 91.8% 
of the spiked amount.  There was no MDA found on the bottom filters, so the amount lost was probably due to the 
slight instability of the MDA salt. 

Extraction efficiency: 
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The average extraction efficiency for six filters spiked at the target concentration is 99.6%.  The stability of 
extracted and derivatized samples was verified by reanalyzing the above six samples the next day using fresh 
standards.  The average extraction efficiency for the reanalyzed samples is 98.7%.  Recommended air volume and 
sampling rate.  The recommended air volume is 100 L.  The recommended sampling rate is 1 L/min. 

Interferences (sampling): 

MDI appears to be a positive interference.  It was found that when MDI was spiked onto an acid-treated filter, the 
MDI converted to MDA after air was drawn through it.  Suspected interferences should be reported to the 
laboratory with submitted samples. 

Safety precautions (sampling): 

Attach the sampling equipment to the employees so that it will not interfere with work performance or safety.  
Follow all safety procedures that apply to the work area being sampled. 

Analytical procedure: 

Apparatus: 

The following are required for analysis.  A GC equipped with an electron capture detector.  For this evaluation a 
Hewlett Packard 5880 Gas Chromatograph equipped with a Nickel 63 High Temperature Electron Capture 
Detector and a Linearizer was used.  A GC column capable of separating the MDA derivative from the solvent and 
interferences.  A 6 ft x 2 mm ID glass column packed with 3% OV-101 coated on 100/120 Gas Chrom Q or a 25 
meter DB-1 or DB-5 capillary column is recommended for this evaluation.  An electronic integrator or some other 
suitable means of measuring peak areas or heights. 

Small resealable vials with Teflon-lined caps capable of holding 4 mL.  A dispenser or pipet for toluene capable of 
delivering 2.9 mL.  Pipets (or repipets with plastic or Teflon tips) capable of delivering 1 mL for the sodium 
hydroxide and buffer solutions.  A repipet capable of delivering 25 micro-L HFAA.  Syringes for preparation of 
standards and injection of standards and samples into a GC.  Volumetric flasks and pipets to dilute the pure MDA 
in preparation of standards.  Disposable pipets to transfer the toluene layers after the samples are extracted. 

Reagents: 

0.5 NaOH prepared from reagent grade NaOH.  Toluene, pesticide grade.  Burdick and Jackson distilled in glass 
toluene was used.  Heptafluorobutyric acid anhydride (HFAA).  HFAA from Pierce Chemical Company was used.  
pH 7.0 phosphate buffer, prepared from 136 g potassium dihydrogen phosphate and 1 L deionized water.  The pH 
is adjusted to 7.0 with saturated sodium hydroxide solution.  4,4'-methylenedianiline (MDA), reagent grade. 

Standard preparation: 

Concentrated stock standards are prepared by diluting pure MDA with toluene.  Analytical standards are prepared 
by injecting micro-L amounts of diluted stock standards into vials that contain 2.0 mL toluene.  25 micro-L HFAA 
are added to each vial and the vials are capped and shaken for 10 seconds.   After 10 min, 1 mL of buffer is added 
to each vial.  The vials are recapped and shaken for 10 seconds.  After allowing the layers to separate, aliquots of 
the toluene (upper) layers are removed with a syringe and analyzed by GC.  Analytical standard concentrations 
should bracket sample concentrations.  Thus, if samples fall out of the range of prepared standards, additional 
standards must be prepared to ascertain detector response. 
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Sample preparation: 

The sample filters are received in vials containing deionized water.  1 mL of 0.5N NaOH and 2.0 mL toluene are 
added to each vial.  The vials are recapped and shaken for 10 min.  After allowing the layers to separate, 
approximately 1 mL aliquots of the toluene (upper) layers are transferred to separate vials with clean disposable 
pipets.  The toluene layers are treated and analyzed. 

Analysis: 

GC conditions. 

Zone temperatures:  Column-220 degrees C.  Injector-235 degrees C.  Detector-335 degrees C.  Gas flows, N2 
Column-30 mL/min He  Purge-Column 0.9 mL/min. (capillary) with 30 mL/min. ArCH4 (95/5) make up gas 
Injection volume: 5.0 uL Column: 6 ft x 1/8 in ID glass, 3% OV-101 on 100/120 Gas Chrom Q or 25 Retention 
time of MDA derivative:  2.5 to 3.5, depending on column and flow. 

Chromatogram.  Peak areas or heights are measured by an integrator or other suitable means.  A calibration curve 
is constructed by plotting response (peak areas or heights) of standard injections versus micro-g of MDA per 
sample.  Sample concentrations must be bracketed by standards. 

Interferences (analytical): 

Any compound that gives an electron capture detector response and has the same general retention time as the 
HFAA derivative of MDA is a potential interference.  Suspected interferences reported to the laboratory with 
submitted samples by the industrial hygienist must be considered before samples are derivatized.  GC parameters 
may be changed to possibly circumvent interferences.  Retention time on a single column is not considered proof of 
chemical identity.  Analyte identity should be confirmed by GC/MS if possible. 

Calculations: 

The analyte concentration for samples is obtained from the calibration curve in terms of micro-g MDA per sample.  
The extraction efficiency is 100%.  If any MDA is found on the blank, that amount is subtracted from the sample 
amounts.  The air concentrations are calculated using the following formulae.  micro-µg/m3 = (micro-µg MDA per 
sample) (1000)/(L of air sampled) ppb = (micro-µg/m3) (24.46)/(198.3) = (micro-µg/m3)(0.1233) where 24.46 is 
the molar volume at 25 degrees C. and 760 mm Hg. 

Safety precautions (analytical).  Avoid skin contact and inhalation of all chemicals.  Restrict the use of all 
chemicals to a fume hood if possible.  Wear safety glasses and a lab coat at all times while in the lab area. 
[Statutory Authority:  Chapter 49.17 RCW.  93-04-111 (Order 92-15), § 296-155-17347, filed 2/3/93, effective 3/15/93.] 

WAC 296-155-174  Cadmium. 

(1) Scope.  This standard applies to all occupational exposures to cadmium and cadmium compounds, in all 
forms, in all construction work where an employee may potentially be exposed to cadmium.  Construction 
work is defined as work involving construction, alteration, and/or repair, including but not limited to the 
following: 

(a) Wrecking, demolition, or salvage of structures where cadmium or materials containing cadmium 
are present; 

(b) Use of cadmium containing-paints and cutting, brazing, burning, grinding, or welding on 
surfaces that were painted with cadmium-containing paints; 
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(c) Construction, alteration, repair, maintenance, or renovation of structures, substrates, or portions 
thereof, that contain cadmium, or materials containing cadmium; 

(d) Cadmium welding; cutting and welding cadmium-plated steel; brazing or welding with cadmium 
alloys; 

(e) Installation of products containing cadmium; 

(f) Electrical grounding with cadmium-welding, or electrical work using cadmium-coated conduit; 

(g) Maintaining or retrofitting cadmium-coated equipment; 

(h) Cadmium contamination/emergency cleanup; and 

(i) Transportation, disposal, storage, or containment of cadmium or materials containing cadmium 
on the site or location at which construction activities are performed. 

(2) Definitions. 

(a) Action level (AL) is defined as an airborne concentration of cadmium of 2.5 micrograms per 
cubic meter of air (2.5 µg/m3), calculated as an 8-hour time-weighted average (TWA). 

(b) Authorized person means any person authorized by the employer and required by work duties to 
be present in regulated areas or any person authorized by WISHA or regulations issued under it 
to be in regulated areas. 

(c) Competent person, in accordance with WAC 296-155-012(4), means a person designated by the 
employer to act on the employer's behalf who is capable of identifying existing and potential 
cadmium hazards in the workplace and the proper methods to control them in order to protect 
workers, and has the authority necessary to take prompt corrective measures to eliminate or 
control such hazards.  The duties of a competent person include at least the following: 
Determining prior to the performance of work whether cadmium is present in the workplace; 
establishing, where necessary, regulated areas and assuring that access to and from those areas is 
limited to authorized employees; assuring the adequacy of any employee exposure monitoring 
required by this standard; assuring that all employees exposed to air cadmium levels above the 
PEL wear appropriate personal protective equipment and are trained in the use of appropriate 
methods of exposure control; assuring that proper hygiene facilities are provided and that 
workers are trained to use those facilities; and assuring that the engineering controls required by 
this standard are implemented, maintained in proper operating condition, and functioning 
properly. 

(d) Director means the director of the department of labor and industries or authorized 
representative. 

(e) Employee exposure and similar language referring to the air cadmium level to which an 
employee is exposed means the exposure to airborne cadmium that would occur if the employee 
were not using respiratory protective equipment. 

(f) Final medical determination is the written medical opinion of the employee's health status by 
the examining physician under subsection (12)(c) through (l) of this section or, if multiple 
physician review under subsection (12)(m) of this section or the alternative physician 
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(g) High-efficiency particulate air (HEPA) filter means a filter capable of trapping and retaining 
at least 99.97 percent of mono-dispersed particles of 0.3 micrometers in diameter. 

(h) Regulated area means an area demarcated by the employer where an employee's exposure to 
airborne concentrations of cadmium exceeds, or can reasonably be expected to exceed the 
permissible exposure limit (PEL). 

(i) This section means this cadmium standard. 

(3) Permissible exposure limit (PEL).  The employer shall assure that no employee is exposed to an airborne 
concentration of cadmium in excess of five micrograms per cubic meter of air (5 µg/m3), calculated as an 
8-hour time-weighted average exposure (TWA). 

(4) Exposure monitoring 

(a) General. 

(i) Prior to the performance of any construction work where employees may be potentially 
exposed to cadmium, the employer shall establish the applicability of this standard by 
determining whether cadmium is present in the workplace and whether there is the 
possibility that employee exposures will be at or above the action level.  The employer 
shall designate a competent person who shall make this determination. 

Investigation and material testing techniques shall be used, as appropriate, in the 
determination. Investigation shall include a review of relevant plans, past reports, 
material safety data sheets, and other available records, and consultations with the 
property owner and discussions with appropriate individuals and agencies. 

(ii) Where cadmium has been determined to be present in the workplace, and it has been 
determined that there is a possibility the employee's exposure will be at or above the 
action level, the competent person shall identify employees potentially exposed to 
cadmium at or above the action level. 

(iii) Determinations of employee exposure shall be made from breathing-zone air samples 
that reflect the monitored employee's regular, daily 8-hour TWA exposure to cadmium. 

(iv) Eight-hour TWA exposures shall be determined for each employee on the basis of one or 
more personal breathing-zone air samples reflecting full shift exposure on each shift, for 
each job classification, in each work area.  Where several employees perform the same 
job tasks, in the same job classification, on the same shift, in the same work area, and 
the length, duration, and level of cadmium exposures are similar, an employer may 
sample a representative fraction of the employees instead of all employees in order to 
meet this requirement.  In representative sampling, the employer shall sample the 
employee(s) expected to have the highest cadmium exposures. 

(b) Specific. 

(i) Initial monitoring.  Except as provided for in (b)(iii) of this subsection, where a 
determination conducted under (a)(i) of this subsection shows the possibility of 
employee exposure to cadmium at or above the action level, the employer shall conduct 
exposure  
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monitoring as soon as practicable that is representative of the exposure for each 
employee in the workplace who is or may be exposed to cadmium at or above the action 
level. 

(ii) In addition, if the employee periodically performs tasks that may expose the employee to 
a higher concentration of airborne cadmium, the employee shall be monitored while 
performing those tasks. 

(iii) Where the employer has objective data, as defined in subsection (14)(b) of this section, 
demonstrating that employee exposure to cadmium will not exceed airborne 
concentrations at or above the action level under the expected conditions of processing, 
use, or handling, the employer may rely upon such data instead of implementing initial 
monitoring. 

(iv) Where a determination conducted under (a) or (b) of this subsection is made that a 
potentially exposed employee is not exposed to airborne concentrations of cadmium at or 
above the action level, the employer shall make a written record of such determination.  
The record shall include at least the monitoring data developed under (b)(i) through (iii) 
of this subsection, where applicable, and shall also include the date of determination, 
and the name and Social Security number of each employee. 

(c) Monitoring frequency (periodic monitoring). 

(i) If the initial monitoring or periodic monitoring reveals employee exposures to be at or 
above the action level, the employer shall monitor at a frequency and pattern needed to 
assure that the monitoring results reflect with reasonable accuracy the employee's typical 
exposure levels, given the variability in the tasks performed, work practices, and 
environmental conditions on the job site, and to assure the adequacy of respiratory 
selection and the effectiveness of engineering and work practice controls. 

(ii) If the initial monitoring or the periodic monitoring indicates that employee exposures 
are below the action level and that result is confirmed by the results of another 
monitoring taken at least seven days later, the employer may discontinue the monitoring 
for those employees whose exposures are represented by such monitoring. 

(d) Additional monitoring.  The employer also shall institute the exposure monitoring required under 
(b)(i) and (c) of this subsection whenever there has been a change in the raw materials, 
equipment, personnel, work practices, or finished products that may result in additional 
employees being exposed to cadmium at or above the action level or in employees already 
exposed to cadmium at or above the action level being exposed above the PEL, or whenever the 
employer or competent person has any reason to suspect that any other change might result in 
such further exposure. 

(e) Employee notification of monitoring results. 

(i) No later than five working days after the receipt of the results of any monitoring 
performed under this section, the employer shall notify each affected employee 
individually in writing of the results.  In addition, within the same time period, the 
employer shall post the results of the exposure monitoring in an appropriate location 
that is accessible to all affected employees. 
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(ii) Wherever monitoring results indicate that employee exposure exceeds the PEL, the 
employer shall include in the written notice a statement that the PEL has been exceeded 
and a description of the corrective action being taken by the employer to reduce 
employee exposure to or below the PEL. 

(f) Accuracy of measurement.  The employer shall use a method of monitoring and analysis that has 
an accuracy of not less than plus or minus 25 percent (± 25%), with a confidence level of 95 
percent, for airborne concentrations of cadmium at or above the action level and the permissible 
exposure limit. 

(5) Regulated areas. 

(a) Establishment.  The employer shall establish a regulated area wherever an employee's exposure 
to airborne concentrations of cadmium is, or can reasonably be expected to be in excess of the 
permissible exposure limit (PEL). 

(b) Demarcation.  Regulated areas shall be demarcated from the rest of the workplace in any manner 
that adequately establishes and alerts employees of the boundaries of the regulated area, 
including employees who are or may be incidentally in the regulated areas, and that protects 
persons outside the area from exposure to airborne concentrations of cadmium in excess of the 
PEL. 

(c) Access.  Access to regulated areas shall be limited to authorized persons. 

(d) Provision of respirators.  Each person entering a regulated area shall be supplied with and 
required to use a respirator, selected in accordance with subsection (7)(b) of this section. 

(e) Prohibited activities.  The employer shall assure that employees do not eat, drink, smoke, chew 
tobacco or gum, or apply cosmetics in regulated areas, or carry the products associated with any 
of these activities into regulated areas or store such products in those areas. 

(6) Methods of compliance. 

(a) Compliance hierarchy. 

(i) Except as specified in (a)(ii) of this subsection, the employer shall implement 
engineering and work practice controls to reduce and maintain employee exposure to 
cadmium at or below the PEL, except to the extent that the employer can demonstrate 
that such controls are not feasible. 

(ii) The requirement to implement engineering controls to achieve the PEL does not apply 
where the employer demonstrates the following: 

(A) The employee is only intermittently exposed; and 

(B) The employee is not exposed above the PEL on 30 or more days per year (12 
consecutive months). 

(iii) Wherever engineering and work practice controls are not sufficient to reduce employee 
exposure to or below the PEL, the employer nonetheless shall implement such controls 
to reduce exposures to the lowest levels achievable.  The employer shall supplement 



Chapter 296-155 WAC     Part B-1 
Construction Work     Occupational Health and Environmental Control 
_________________________________________________________________________________________________________ 

Part B-1, Page 50 
07/01 Issue 

such controls with respiratory protection that complies with the requirements of 
subsection (7) of this section and the PEL. 



Chapter 296-155 WAC     Part B-1 
Construction Work     Occupational Health and Environmental Control 
_________________________________________________________________________________________________________ 

Part B-1, Page 51 
07/01 Issue 

WAC 296-155-174 (Cont.) 

(iv) The employer shall not use employee rotation as a method of compliance. 

(b) Specific operations. 

(i) Abrasive blasting.  Abrasive blasting on cadmium or cadmium-containing materials 
shall be conducted in a manner that will provide adequate protection. 

(ii) Heating cadmium and cadmium-containing materials. Welding, cutting, and other forms 
of heating of cadmium or cadmium-containing materials shall be conducted in 
accordance with the requirements of WAC 296-155-415 and 296-155-420, where 
applicable. 

(c) Prohibitions. 

(i) High speed abrasive disc saws and similar abrasive power equipment shall not be used 
for work on cadmium or cadmium-containing materials unless they are equipped with 
appropriate engineering controls to minimize emissions, if the exposure levels are above 
the PEL. 

(ii) Materials containing cadmium shall not be applied by spray methods, if exposures are 
above the PEL, unless employees are protected with supplied-air respirators with full 
facepiece, hood, helmet, suit, operated in positive pressure mode and measures are 
instituted to limit overspray and prevent contamination of adjacent areas. 

(d) Mechanical ventilation. 

(i) When ventilation is used to control exposure, measurements that demonstrate the 
effectiveness of the system in controlling exposure, such as capture velocity, duct 
velocity, or static pressure shall be made as necessary to maintain its effectiveness. 

(ii) Measurements of the system's effectiveness in controlling exposure shall be made as 
necessary within five working days of any change in production, process, or control that 
might result in a significant increase in employee exposure to cadmium. 

(iii) Recirculation of air.  If air from exhaust ventilation is recirculated into the workplace, 
the system shall have a high efficiency filter and be monitored to assure effectiveness. 

(iv) Procedures shall be developed and implemented to minimize employee exposure to 
cadmium when maintenance of ventilation systems and changing of filters is being 
conducted. 

(e) Compliance program. 

(i) Where employee exposure to cadmium exceeds the PEL and the employer is required 
under (a) of this subsection to implement controls to comply with the PEL prior to 
commencement of the job the employer shall establish and implement a written 
compliance program to reduce employee exposure to or below the PEL. 

(ii) Written compliance programs shall be reviewed and updated as often and as promptly as 
necessary to reflect significant changes in the employer's compliance status or 
significant changes in the lowest air cadmium level that is technologically feasible. 
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(iii) A competent person shall review the comprehensive compliance program initially and 
after each change. 

(iv) Written compliance programs shall be provided upon request for examination and 
copying to the director, or authorized representatives, affected employees, and 
designated employee representatives. 

(7) Respirator protection. 

(a) General.  For employees who use respirators required by this section, the employer must provide 
respirators that comply with the requirements of this section.  Respirators must be used during: 

(i) Periods necessary to install or implement feasible engineering and work-practice 
controls when employee exposures exceed the PEL. 

(ii) Maintenance and repair activities, and brief or intermittent operations, for which 
employee exposures exceed the PEL and engineering and work-practice controls are not 
feasible or are not required. 

(iii) Work operations in regulated areas in subsection (5) of this section. 

(iv) Work operations for which the employer has implemented all feasible engineering and 
work-practice controls, and such controls are not sufficient to reduce exposures to or 
below the PEL. 

(v) Emergencies. 

(vi) Work operations for which an employee, who is exposed to cadmium at or above the 
action level, requests a respirator. 

(vii) Work operations for which engineering controls are not required under (a)(ii) of this 
subsection to reduce employee exposures that exceed the PEL. 

(b) Respirator program. 

(i) The employer must implement a respiratory protection program as required by chapter 
296-62 WAC, Part E (except WAC 296-62-07130(1) and WAC 296-62-07150 through 
WAC 296-62-07156). 

(ii) If an employee has breathing difficulty during fit testing or respirator use, the employer 
must provide the employee with a medical examination as required by subsection 
(12)(f)(ii) of this section to determine if the employee can use a respirator while 
performing the required duties. 

(iii) No employees must use a respirator when, based on their recent medical examination, 
the examining physician determines that the employee will be unable to continue to 
function normally while using a respirator.  If the physician determines the employee 
must be limited in, or removed from, their current job because of the employee’s 
inability to use a respirator, the job limitation or removal must be conducted as required 
by (k) and (l) of this subsection. 
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(c) Respirator selection. 

(i) The employer must select the appropriate respirator from Table I of this section. 

Table I 
Respiratory Protection for Cadmium 

 
Airborne concentration 

 Or condition of usea 

 
 

Required respirator typeb 
10 x or less A half-mask, air-purifying respirator equipped with 

a HEPAc filter.d 
25 x or less A powered air-purifying respirator(“PAPR”) with a 

loose-fitting hood or helmet equipped with a HEPA 
filter, or a supplied-air respirator with a loose-
fitting hood or helmet facepiece operated in the 
continuous flow mode. 

50 x or less A full facepiece air-purifying respirator  equipped 
with a HEPA filter, or a powered air-purifying 
respirator with a tight-fitting half-mask equipped 
with a HEPA filter, or a supplied air respirator with 
a tight-fitting half-mask operated in the continuous 
flow mode. 

250 x or less A powered air-purifying respirator with a tight-
fitting full facepiece equipped with a HEPA filter, 
or a supplied-air respirator with a tight-fitting full 
facepiece operated in the continuous flow mode. 

1000 x or less A supplied-air respirator with half-mask or full 
facepiece operated in the pressure demand or other 
positive pressure mode. 

>1000 x or unknown 
concentrations 

A self-contained breathing apparatus with a full 
facepiece operated in the pressure demand or other 
positive pressure mode, or a supplied-air respirator 
with a full facepiece operated in the pressure 
demand or other positive pressure mode and 
equipped with an auxiliary escape type self-
contained breathing apparatus operated in the 
pressure demand mode. 

Fire fighting A self-contained breathing apparatus with full 
facepiece operated in the pressure demand or other 
positive pressure mode. 

Note: 

aConcentrations expressed as multiple of the PEL. 
bRespirators assigned for higher environmental concentrations may be used at lower exposure levels. 

Quantitative fit testing is required for all tight-fitting air purifying respirators where airborne concentration of 
cadmium exceeds 10 times the TWA PEL (10 x 5 µg/m3 = 50 µg/m3).  A full facepiece respirator is required when 
eye irritation is experienced. 
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cHEPA means High Efficiency Particulate Air. 
dFit testing, qualitative or quantitative, is required. 

Source:  Respiratory Decision Logic, NIOSH, 1987. 

(ii) The employer shall provide a powered, air-purifying respirator (PAPR) instead of a 
negative-pressure respirator when an employee entitled to a respirator chooses to use 
this type of respirator and such a respirator will provide adequate protection to the 
employee. 

(8) Emergency situations.  The employer shall develop and implement a written plan for dealing with 
emergency situations involving substantial releases of airborne cadmium.  The plan shall include 
provisions for the use of appropriate respirators and personal protective equipment.  In addition, 
employees not essential to correcting the emergency situation shall be restricted from the area and normal 
operations halted in that area until the emergency is abated. 

(9) Protective work clothing and equipment. 

(a) Provision and use.  If an employee is exposed to airborne cadmium above the PEL or where skin 
or eye irritation is associated with cadmium exposure at any level, the employer shall provide at 
no cost to the employee, and assure that the employee uses, appropriate protective work clothing 
and equipment that prevents contamination of the employee and the employee's garments. 
Protective work clothing and equipment includes, but is not limited to: 

(i) Coveralls or similar full-body work clothing; 

(ii) Gloves, head coverings, and boots or foot coverings; and 

(iii) Face shields, vented goggles, or other appropriate protective equipment that complies 
with WAC 296-155-215. 

(b) Removal and storage. 

(i) The employer shall assure that employees remove all protective clothing and equipment 
contaminated with cadmium at the completion of the work shift and do so only in 
change rooms provided in accordance with subsection (10)(a) of this section. 

(ii) The employer shall assure that no employee takes cadmium-contaminated protective 
clothing or equipment from the workplace, except for employees authorized to do so for 
purposes of laundering, cleaning, maintaining, or disposing of cadmium-contaminated 
protective clothing and equipment at an appropriate location or facility away from the 
workplace. 

(iii) The employer shall assure that contaminated protective clothing and equipment, when 
removed for laundering, cleaning, maintenance, or disposal, is placed and stored in 
sealed, impermeable bags or other closed, impermeable containers that are designed to 
prevent dispersion of cadmium dust. 

(iv) The employer shall assure that containers of contaminated protective clothing and 
equipment that are to be taken out of the change rooms or the workplace for laundering, 
cleaning, maintenance or disposal shall bear labels in accordance with subsection 
(13)(c) of this section. 
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(c) Cleaning, replacement, and disposal. 

(i) The employer shall provide the protective clothing and equipment required by (a) of this 
subsection in a clean and dry condition as often as necessary to maintain its 
effectiveness, but in any event at least weekly.  The employer is responsible for cleaning 
and laundering the protective clothing and equipment required by this subsection to 
maintain its effectiveness and is also responsible for disposing of such clothing and 
equipment. 

(ii) The employer also is responsible for repairing or replacing required protective clothing 
and equipment as needed to maintain its effectiveness.  When rips or tears are detected 
while an employee is working they shall be immediately mended, or the worksuit shall 
be immediately replaced. 

(iii) The employer shall prohibit the removal of cadmium from protective clothing and 
equipment by blowing, shaking, or any other means that disperses cadmium into the air. 

(iv) The employer shall assure that any laundering of contaminated clothing or cleaning of 
contaminated equipment in the workplace is done in a manner that prevents the release 
of airborne cadmium in excess of the permissible exposure limit prescribed in subsection 
(3) of this section. 

(v) The employer shall inform any person who launders or cleans protective clothing or 
equipment contaminated with cadmium of the potentially harmful effects of exposure to 
cadmium, and that the clothing and equipment should be laundered or cleaned in a 
manner to effectively prevent the release of airborne cadmium in excess of the PEL. 

(10) Hygiene areas and practices. 

(a) General.  For employees whose airborne exposure to cadmium is above the PEL, the employer 
shall provide clean change rooms, handwashing facilities, showers, and lunchroom facilities that 
comply with WAC 296-155-140. 

(b) Change rooms.  The employer shall assure that change rooms are equipped with separate storage 
facilities for street clothes and for protective clothing and equipment, which are designed to 
prevent dispersion of cadmium and contamination of the employee's street clothes. 

(c) Showers and handwashing facilities. 

(i) The employer shall assure that employees whose airborne exposure to cadmium is above 
the PEL shower during the end of the work shift. 

(ii) The employer shall assure that employees who are exposed to cadmium above the PEL 
wash their hands and faces prior to eating, drinking, smoking, chewing tobacco or gum, 
or applying cosmetics. 

(d) Lunchroom facilities. 

(i) The employer shall assure that the lunchroom facilities are readily accessible to 
employees, that tables for eating are maintained free of cadmium, and that no employee 



Chapter 296-155 WAC     Part B-1 
Construction Work     Occupational Health and Environmental Control 
_________________________________________________________________________________________________________ 

Part B-1, Page 56 
07/01 Issue 
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2.5 µg/m3. 
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(ii) The employer shall assure that employees do not enter lunchroom facilities with 
protective work clothing or equipment unless surface cadmium has been removed from 
the clothing and equipment by HEPA vacuuming or some other method that removes 
cadmium dust without dispersing it. 

(11) Housekeeping. 

(a) All surfaces shall be maintained as free as practicable of accumulations of cadmium. 

(b) All spills and sudden releases of material containing cadmium shall be cleaned up as soon as 
possible. 

(c) Surfaces contaminated with cadmium shall, wherever possible, be cleaned by vacuuming or other 
methods that minimize the likelihood of cadmium becoming airborne. 

(d) HEPA-filtered vacuuming equipment or equally effective filtration methods shall be used for 
vacuuming.  The equipment shall be used and emptied in a manner that minimizes the reentry of 
cadmium into the workplace. 

(e) Shoveling, dry or wet sweeping, and brushing may be used only where vacuuming or other 
methods that minimize the likelihood of cadmium becoming airborne have been tried and found 
not to be effective. 

(f) Compressed air shall not be used to remove cadmium from any surface unless the compressed air 
is used in conjunction with a ventilation system designed to capture the dust cloud created by the 
compressed air. 

(g) Waste, scrap, debris, bags, containers, personal protective equipment, and clothing contaminated 
with cadmium and consigned for disposal shall be collected and disposed of in sealed 
impermeable bags or other closed, impermeable containers.  These bags and containers shall be 
labeled in accordance with subsection (13)(b) of this section. 

(12) Medical surveillance. 

(a) General. 

(i) Scope. 

(A) Currently exposed - The employer shall institute a medical surveillance 
program for all employees who are or may be exposed at or above the action 
level and all employees who perform the following tasks, operations, or jobs:  
Electrical grounding with cadmium-welding; cutting, brazing, burning, 
grinding, or welding on surfaces that were painted with cadmium-containing 
paints; electrical work using cadmium-coated conduit; use of cadmium 
containing paints; cutting and welding cadmium-plated steel; brazing or 
welding with cadmium alloys; fusing of reinforced steel by cadmium welding; 
maintaining or retrofitting cadmium-coated equipment; and, wrecking and 
demolition where cadmium is present. A medical surveillance program will not 
be required if the employer demonstrates that the employee: 
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(I) Is not currently exposed by the employer to airborne concentrations of 
cadmium at or above the action level on 30 or more days per year 
(twelve consecutive months); and 

(II) Is not currently exposed by the employer in those tasks on 30 or more 
days per year (twelve consecutive months). 

(B) Previously exposed - The employer shall also institute a medical surveillance 
program for all employees who might previously have been exposed to 
cadmium by the employer prior to the effective date of this section in tasks 
specified under (a)(i)(A) of this subsection, unless the employer demonstrates 
that the employee did not in the years prior to the effective date of this section 
work in those tasks for the employer with exposure to cadmium for an 
aggregated total of more than 12 months. 

(ii) To determine an employee's fitness for using a respirator, the employer shall provide the 
limited medical examination specified in (f) of this subsection. 

(iii) The employer shall assure that all medical examinations and procedures required by this 
section are performed by or under the supervision of a licensed physician, who has read 
and is familiar with the health effects WAC 296-62-07441, Appendix A, the regulatory 
text of this section, the protocol for sample handling and lab selection in WAC 296-62-
07451, Appendix F, and the questionnaire of WAC 296-62-07447, Appendix D. 

(iv) The employer shall provide the medical surveillance required by this section, including 
multiple physician review under (m) of this subsection without cost to employees, and at 
a time and place that is reasonable and convenient to employees. 

(v) The employer shall assure that the collecting and handling of biological samples of 
cadmium in urine (CdU), cadmium in blood (CdB), and beta-2 microglobulin in urine 
(B2-M) taken from employees under this section is done in a manner that assures their 
reliability and that analysis of biological samples of cadmium in urine (CdU), cadmium 
in blood (CdB), and beta-2 microglobulin in urine (B2-M) taken from employees under 
this section is performed in laboratories with demonstrated proficiency to perform the 
particular analysis.  (See WAC 296-62-07451, Appendix F.) 

(b) Initial examination. 

(i) For employees covered by medical surveillance under (a)(i) of this subsection, the 
employer shall provide an initial medical examination.  The examination shall be 
provided to those employees within 30 days after initial assignment to a job with 
exposure to cadmium or no later than 90 days after the effective date of this section, 
whichever date is later. 

(ii) The initial medical examination shall include: 

(A) A detailed medical and work history, with emphasis on:  Past, present, and 
anticipated future exposure to cadmium; any history of renal, cardiovascular, 
respiratory, hematopoietic, reproductive, and/or musculo-skeletal system 
dysfunction; current usage of medication with potential nephrotoxic side-
effects; and smoking history and current status; and 
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(B) Biological monitoring that includes the following tests: 

(I) Cadmium in urine (CdU), standardized to grams of creatinine (g/Cr); 

(II) Beta-2 microglobulin in urine (B2-M), standardized to grams of 
creatinine (g/Cr), with pH specified, as described in WAC 296-62-
07451, Appendix F; and 

(III) Cadmium in blood (CdB), standardized to liters of whole blood (lwb). 

(iii) Recent examination:  An initial examination is not required to be provided if adequate 
records show that the employee has been examined in accordance with the requirements 
of (b)(ii) of this subsection within the past 12 months.  In that case, such records shall be 
maintained as part of the employee's medical record and the prior exam shall be treated 
as if it were an initial examination for the purposes of (c) and (d) of this subsection. 

(c) Actions triggered by initial biological monitoring. 

(i) If the results of the biological monitoring tests in the initial examination show the 
employee's CdU level to be at or below 3 µg/g Cr, B2-M level to be at or below 300 µg/g 
Cr and CdB level to be at or below 5 µg/lwb, then: 

(A) For employees who are subject to medical surveillance under (a)(i)(A) of this 
subsection because of current or anticipated exposure to cadmium, the employer 
shall provide the minimum level of periodic medical surveillance in accordance 
with the requirements in (d)(i) of this subsection; and 

(B) For employees who are subject to medical surveillance under (a)(i)(B) of this 
subsection because of prior but not current exposure, the employer shall provide 
biological monitoring for CdU, B2-M, and CdB one year after the initial 
biological monitoring and then the employer shall comply with the 
requirements of (d)(vi) of this subsection. 

(ii) For all employees who are subject to medical surveillance under (a)(i) of this subsection, 
if the results of the initial biological monitoring tests show the level of CdU to exceed 3 
µg/g Cr, the level of B2-M to be in excess of 300 µg/g Cr, or the level of CdB to be in 
excess of 5 µg/lwb, the employer shall: 

(A) Within two weeks after receipt of biological monitoring results, reassess the 
employee's occupational exposure to cadmium as follows: 

(I) Reassess the employee's work practices and personal hygiene; 

(II) Reevaluate the employee's respirator use, if any, and the respirator 
program; 

(III) Review the hygiene facilities; 

(IV) Reevaluate the maintenance and effectiveness of the relevant 
engineering controls; 



Chapter 296-155 WAC     Part B-1 
Construction Work     Occupational Health and Environmental Control 
_________________________________________________________________________________________________________ 

Part B-1, Page 60 
07/01 Issue 

WAC 296-155-174 (Cont.) 

(V) Assess the employee's smoking history and status; 

(B) Within 30 days after the exposure reassessment, specified in (c)(ii)(A) of this 
subsection, take reasonable steps to correct any deficiencies found in the 
reassessment that may be responsible for the employee's excess exposure to 
cadmium; and 

(C) Within 90 days after receipt of biological monitoring results, provide a full 
medical examination to the employee in accordance with the requirements of 
(d)(ii) of this subsection. After completing the medical examination, the 
examining physician shall determine in a written medical opinion whether to 
medically remove the employee.  If the physician determines that medical 
removal is not necessary, then until the employee's CdU level falls to or below 3 
µg/g Cr, B2-M level falls to or below 300 µg/g Cr and CdB level falls to or 
below 5 µg/lwb, the employer shall: 

(I) Provide biological monitoring in accordance with (b)(ii)(B) of this 
subsection on a semiannual basis; and 

(II) Provide annual medical examinations in accordance with (d)(ii) of this 
subsection. 

(iii) For all employees who are subject to medical surveillance under (a)(i) of this subsection, 
if the results of the initial biological monitoring tests show the level of CdU to be in 
excess of 15 µg/g Cr, or the level of CdB to be in excess of 15 µg/lwb, or the level of B2-
M to be in excess of 1,500 µg/g Cr, the employer shall comply with the requirements of 
(c)(ii)(A) and (B) of this subsection.  Within 90 days after receipt of biological 
monitoring results, the employer shall provide a full medical examination to the 
employee in accordance with the requirements of (d)(ii) of this subsection.  After 
completing the medical examination, the examining physician shall determine in a 
written medical opinion whether to medically remove the employee.  However, if the 
initial biological monitoring results and the biological monitoring results obtained 
during the medical examination both show that:  CdU exceeds 15 µg/g Cr; or CdB 
exceeds 15 µg/lwb; or B2-M exceeds 1500 µ/g Cr, and in addition CdU exceeds 3 µg/g 
Cr or CdB exceeds 5 µg/liter of whole blood, then the physician shall medically remove 
the employee from exposure to cadmium at or above the action level.  If the second set of 
biological monitoring results obtained during the medical examination does not show 
that a mandatory removal trigger level has been exceeded, then the employee is not 
required to be removed by the mandatory provisions of this section. If the employee is 
not required to be removed by the mandatory provisions of this section or by the 
physician's determination, then until the employee's CdU level falls to or below 3 µg/g 
Cr, B2-M level falls to or below 300 µg/g Cr and CdB level falls to or below 5 µg/lwb, 
the employer shall: 

(A) Periodically reassess the employee's occupational exposure to cadmium; 

(B) Provide biological monitoring in accordance with (b)(ii)(B) of this subsection 
on a quarterly basis; and 

(C) Provide semiannual medical examinations in accordance with (d)(ii) of this 
subsection. 
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(iv) For all employees to whom medical surveillance is provided, beginning on January 1, 
1999, and in lieu of (c)(iii) of this subsection, whenever the results of initial biological 
monitoring tests show the employee's CdU level to be in excess of 7 µg/g Cr, or B2-M 
level to be in excess of 750 µg/g Cr, or CdB level to be in excess of 10 µg/lwb, the 
employer shall comply with the requirements of (c)(ii)(A) and (B) of this subsection. 

Within 90 days after receipt of biological monitoring results, the employer shall provide 
a full medical examination to the employee in accordance with the requirements of 
(d)(ii) of this subsection.  After completing the medical examination, the examining 
physician shall determine in a written medical opinion whether to medically remove the 
employee.  However, if the initial biological monitoring results and the biological 
monitoring results obtained during the medical examination both show that:  CdU 
exceeds 7 µg/g Cr; or CdB exceeds 10 µg/lwb; or B2-M exceeds 750 µg/g Cr, and in 
addition CdU exceeds 3 µg/g Cr or CdB exceeds 5 µg/liter of whole blood, then the 
physician shall medically remove the employee from exposure to cadmium at or above 
the action level.  If the second set of biological monitoring results obtained during the 
medical examination does not show that a mandatory removal trigger level has been 
exceeded, then the employee is not required to be removed by the mandatory provisions 
of this section.  If the employee is not required to be removed by the mandatory 
provisions of this section or by the physician's determination, then until the employee's 
CdU level falls to or below 3 µg/g Cr, B2-M level falls to or below 300 µg/g Cr and CdB 
level falls to or below 5 µg/lwb, the employer shall: 

(A) Periodically reassess the employee's occupational exposure to cadmium; 

(B) Provide biological monitoring in accordance with (b)(ii)(B) of this subsection 
on a quarterly basis; and 

(C) Provide semiannual medical examinations in accordance with (d)(ii) of this 
subsection. 

(d) Periodic medical surveillance. 

(i) For each employee who is covered by medical surveillance under (a)(i)(A) of this 
subsection because of current or anticipated exposure to cadmium, the employer shall 
provide at least the minimum level of periodic medical surveillance, which consists of 
periodic medical examinations and periodic biological monitoring.  A periodic medical 
examination shall be provided within one year after the initial examination required by 
(b) of this subsection and thereafter at least biennially.  Biological sampling shall be 
provided at least annually either as part of a periodic medical examination or separately 
as periodic biological monitoring. 

(ii) The periodic medical examination shall include: 

(A) A detailed medical and work history, or update thereof, with emphasis on:  
Past, present, and anticipated future exposure to cadmium; smoking history and 
current status; reproductive history; current use of medications with potential 
nephrotoxic side-effects; any history of renal, cardiovascular, respiratory, 
hematopoietic, and/or musculo-skeletal system dysfunction; and as part of the 
medical and work history, for employees who wear respirators, questions 3 
through 11 and 25 through 32 in WAC 296-62-07447, Appendix D; 



Chapter 296-155 WAC     Part B-1 
Construction Work     Occupational Health and Environmental Control 
_________________________________________________________________________________________________________ 

Part B-1, Page 62 
07/01 Issue 

WAC 296-155-174 (Cont.) 

(B) A complete physical examination with emphasis on:  Blood pressure, the 
respiratory system, and the urinary system; 

(C) A 14 inch by 17 inch, or a reasonably standard sized posterior-anterior chest x-
ray (after the initial x-ray, the frequency of chest x-rays is to be determined by 
the examining physician); 

(D) Pulmonary function tests, including forced vital capacity (FVC) and forced 
expiratory volume at 1 second (FEV1); 

(E) Biological monitoring, as required in (b)(ii)(B) of this subsection; 

(F) Blood analysis, in addition to the analysis required under (b)(ii)(B) of this 
subsection, including blood urea nitrogen, complete blood count, and serum 
creatinine; 

(G) Urinalysis, in addition to the analysis required under (b)(ii)(B) of this 
subsection, including the determination of albumin, glucose, and total and low 
molecular weight proteins; 

(H) For males over 40 years old, prostate palpation, or other at least as effective 
diagnostic test(s); and 

(I) Any additional tests or procedures deemed appropriate by the examining 
physician. 

(iii) Periodic biological monitoring shall be provided in accordance with (b)(ii)(B) of this 
subsection. 

(iv) If the results of periodic biological monitoring or the results of biological monitoring 
performed as part of the periodic medical examination show the level of the employee's 
CdU, B2-M, or CdB to be in excess of the levels specified in (c)(ii) and (iii) of this 
subsection; or, beginning on January 1, 1999, in excess of the levels specified in (c)(ii) 
or (iv) of this subsection, the employer shall take the appropriate actions specified in 
(c)(ii) through (iv) of this subsection, respectively. 

(v) For previously exposed employees under (a)(i)(B) of this subsection: 

(A) If the employee's levels of CdU did not exceed 3 µg/g Cr, CdB did not exceed 5 
µg/lwb, and B2-M did not exceed 300 µg/g Cr in the initial biological 
monitoring tests, and if the results of the follow-up biological monitoring 
required by (c)(i)(B) of this subsection one year after the initial examination 
confirm the previous results, the employer may discontinue all periodic medical 
surveillance for that employee. 

(B) If the initial biological monitoring results for CdU, CdB, or B2-M were in 
excess of the levels specified in (c)(i) of this subsection, but subsequent 
biological monitoring results required by (c)(ii) through (iv) of this subsection 
show that the employee's CdU levels no longer exceed 3 µg/g Cr, CdB levels no 
longer exceed 5 µg/lwb, and B2-M levels no longer exceed 300 µg/g Cr, the 
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the follow-up biological monitoring specified in this section, confirm the 
previous results, the employer may discontinue all periodic medical 
surveillance for that employee. 

(C) However, if the results of the follow-up tests specified in (d)(v)(A) or (B) of this 
subsection indicate that the level of the employee's CdU, B2-M, or CdB exceeds 
these same levels, the employer is required to provide annual medical 
examinations in accordance with the provisions of (d)(ii) of this subsection 
until the results of biological monitoring are consistently below these levels or 
the examining physician determines in a written medical opinion that further 
medical surveillance is not required to protect the employee's health. 

(vi) A routine, biennial medical examination is not required to be provided in accordance 
with (c)(i) and (d) of this subsection if adequate medical records show that the employee 
has been examined in accordance with the requirements of (d)(ii) of this subsection 
within the past 12 months.  In that case, such records shall be maintained by the 
employer as part of the employee's medical record, and the next routine, periodic 
medical examination shall be made available to the employee within two years of the 
previous examination. 

(e) Actions triggered by medical examinations.  If the results of a medical examination carried out in 
accordance with this section indicate any laboratory or clinical finding consistent with cadmium 
toxicity that does not require employer action under (b), (c), or (d) of this subsection, the 
employer shall take the following steps and continue to take them until the physician determines 
that they are no longer necessary. 

(i) Periodically reassess:  The employee's work practices and personal hygiene; the 
employee's respirator use, if any; the employee's smoking history and status; the 
respiratory protection program; the hygiene facilities; the maintenance and effectiveness 
of the relevant engineering controls; and take all reasonable steps to correct the 
deficiencies found in the reassessment that may be responsible for the employee's excess 
exposure to cadmium. 

(ii) Provide semiannual medical reexaminations to evaluate the abnormal clinical sign(s) of 
cadmium toxicity until the results are normal or the employee is medically removed; and 

(iii) Where the results of tests for total proteins in urine are abnormal, provide a more 
detailed medical evaluation of the toxic effects of cadmium on the employee's renal 
system. 

(f) Examination for respirator use. 

(i) To determine an employee's fitness for respirator use, the employer shall provide a 
medical examination that includes the elements specified in (f)(i)(A) through (D) of this 
subsection. This examination shall be provided prior to the employee's being assigned to 
a job that requires the use of a respirator or no later than 90 days after this section goes 
into effect, whichever date is later, to any employee without a medical examination 
within the preceding 12 months that satisfies the requirements of this section. 
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(A) A detailed medical and work history, or update thereof, with emphasis on:  Past 
exposure to cadmium; smoking history and current status; any history of renal, 
cardiovascular, respiratory, hematopoietic, and/or musculo-skeletal system 
dysfunction; a description of the job for which the respirator is required; and 
questions 3 through 11 and 25 through 32 in WAC 296-62-07447, Appendix 
D; 

(B) A blood pressure test; 

(C) Biological monitoring of the employee's levels of CdU, CdB and B2-M in 
accordance with the requirements of (b)(ii)(B) of this subsection, unless such 
results already have been obtained within the twelve months; and 

(D) Any other test or procedure that the examining physician deems appropriate. 

(ii) After reviewing all the information obtained from the medical examination required in 
(f)(i) of this subsection, the physician shall determine whether the employee is fit to 
wear a respirator. 

(iii) Whenever an employee has exhibited difficulty in breathing during a respirator fit test or 
during use of a respirator, the employer, as soon as possible, shall provide the employee 
with a periodic medical examination in accordance with (d)(ii) of this subsection to 
determine the employee's fitness to wear a respirator. 

(iv) Where the results of the examination required under (f)(i), (ii), or (iii) of this subsection 
are abnormal, medical limitation or prohibition of respirator use shall be considered.  If 
the employee is allowed to wear a respirator, the employee's ability to continue to do so 
shall be periodically evaluated by a physician. 

(g) Emergency examinations. 

(i) In addition to the medical surveillance required in (b) through (f) of this subsection, the 
employer shall provide a medical examination as soon as possible to any employee who 
may have been acutely exposed to cadmium because of an emergency. 

(ii) The examination shall include the requirements of (d)(ii), of this subsection, with 
emphasis on the respiratory system, other organ systems considered appropriate by the 
examining physician, and symptoms of acute overexposure, as identified in Appendix A, 
WAC 296-62-07441 (2)(b)(i) and (ii) and (4). 

(h) Termination of employment examination. 

(i) At termination of employment, the employer shall provide a medical examination in 
accordance with (d)(ii) of this subsection, including a chest x-ray where necessary, to 
any employee to whom at any prior time the employer was required to provide medical 
surveillance under (a)(i) or (g) of this subsection.  However, if the last examination 
satisfied the requirements of (d)(ii) of this subsection and was less than six months prior 
to the date of termination, no further examination is required unless otherwise specified 
in (c) or (e) of this subsection; 
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(ii) In addition, if the employer has discontinued all periodic medical surveillance under 
(d)(v) of this subsection, no termination of employment medical examination is 
required. 

(i) Information provided to the physician.  The employer shall provide the following information to 
the examining physician: 

(i) A copy of this standard and appendices; 

(ii) A description of the affected employee's former, current, and anticipated duties as they 
relate to the employee's occupational exposure to cadmium; 

(iii) The employee's former, current, and anticipated future levels of occupational exposure to 
cadmium; 

(iv) A description of any personal protective equipment, including respirators, used or to be 
used by the employee, including when and for how long the employee has used that 
equipment; and 

(v) Relevant results of previous biological monitoring and medical examinations. 

(j) Physician's written medical opinion. 

(i) The employer shall promptly obtain a written, signed, medical opinion from the 
examining physician for each medical examination performed on each employee.  This 
written opinion shall contain: 

(A) The physician's diagnosis for the employee; 

(B) The physician's opinion as to whether the employee has any detected medical 
condition(s) that would place the employee at increased risk of material 
impairment to health from further exposure to cadmium, including any 
indications of potential cadmium toxicity; 

(C) The results of any biological or other testing or related evaluations that directly 
assess the employee's absorption of cadmium; 

(D) Any recommended removal from, or limitation on the activities or duties of the 
employee or on the employee's use of personal protective equipment, such as 
respirators; 

(E) A statement that the physician has clearly and carefully explained to the 
employee the results of the medical examination, including all biological 
monitoring results and any medical conditions related to cadmium exposure 
that require further evaluation or treatment, and any limitation on the 
employee's diet or use of medications. 

(ii) The employer shall promptly obtain a copy of the results of any biological monitoring 
provided by an employer to an employee independently of a medical examination under 
(b) and (d) of this subsection, and, in lieu of a written medical opinion, an explanation 
sheet explaining those results. 
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(iii) The employer shall instruct the physician not to reveal orally or in the written medical 
opinion given to the employer specific findings or diagnoses unrelated to occupational 
exposure to cadmium. 

(k) Medical removal protection (MRP). 

(i) General. 

(A) The employer shall temporarily remove an employee from work where there is 
excess exposure to cadmium on each occasion that medical removal is required 
under (c), (d), or (f) of this subsection and on each occasion that a physician 
determines in a written medical opinion that the employee should be removed 
from such exposure.  The physician's determination may be based on biological 
monitoring results, inability to wear a respirator, evidence of illness, other signs 
or symptoms of cadmium-related dysfunction or disease, or any other reason 
deemed medically sufficient by the physician. 

(B) The employer shall medically remove an employee in accordance with (k) of 
this subsection regardless of whether at the time of removal a job is available 
into which the removed employee may be transferred. 

(C) Whenever an employee is medically removed under (k) of this subsection, the 
employer shall transfer the removed employee to a job where the exposure to 
cadmium is within the permissible levels specified in subsection (12) of this 
section as soon as one becomes available. 

(D) For any employee who is medically removed under the provisions of (k)(i) of 
this subsection, the employer shall provide follow-up medical examinations 
semiannually until, in a written medical opinion, the examining physician 
determines that either the employee may be returned to his/her former job 
status or the employee must be permanently removed from excess cadmium 
exposure. 

(E) The employer may not return an employee who has been medically removed for 
any reason to his/her former job status until a physician determines in a written 
medical opinion that continued medical removal is no longer necessary to 
protect the employee's health. 

(ii) Where an employee is found unfit to wear a respirator under (f)(ii) of this subsection, the 
employer shall remove the employee from work where exposure to cadmium is above the 
PEL. 

(iii) Where removal is based upon any reason other than the employee's inability to wear a 
respirator, the employer shall remove the employee from work where exposure to 
cadmium is at or above the action level. 

(iv) Except as specified in (k)(v) of this subsection, no employee who was removed because 
his/her level of CdU, CdB and/or B2-M exceeded the trigger levels in (c) or (d) of this 
subsection may be returned to work with exposure to cadmium at or above the action 
level until the employee's levels of CdU fall to or below 3 µg/g Cr, CdB fall to or below 
5 µg/lwb, and B2-M fall to or below 300 µg/g Cr. 
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(v) However, when in the examining physician's opinion continued exposure to cadmium 
will not pose an increased risk to the employee's health and there are special 
circumstances that make continued medical removal an inappropriate remedy, the 
physician shall fully discuss these matters with the employee, and then in a written 
determination may return a worker to his/her former job status despite what would 
otherwise be unacceptably high biological monitoring results.  Thereafter and until such 
time as the employee's biological monitoring results have decreased to levels where 
he/she could have been returned to his/her former job status, the returned employee shall 
continue medical surveillance as if he/she were still on medical removal.  Until such 
time, the employee is no longer subject to mandatory medical removal. Subsequent 
questions regarding the employee's medical removal shall be decided solely by a final 
medical determination. 

(vi) Where an employer, although not required by this section to do so, removes an employee 
from exposure to cadmium or otherwise places limitations on an employee due to the 
effects of cadmium exposure on the employee's medical condition, the employer shall 
provide the same medical removal protection benefits to that employee under (l) of this 
subsection as would have been provided had the removal been required under (k) of this 
subsection. 

(l) Medical removal protection benefits. 

(i) The employer shall provide medical removal protection benefits to an employee for up to 
a maximum of 18 months each time, and while the employee is temporarily medically 
removed under (k) of this subsection. 

(ii) For purposes of this section, the requirement that the employer provide medical 
removal protection benefits means that the employer shall maintain the total normal 
earnings, seniority, and all other employee rights and benefits of the removed employee, 
including the employee's right to his/her former job status, as if the employee had not 
been removed from the employee's job or otherwise medically limited. 

(iii) Where, after 18 months on medical removal because of elevated biological monitoring 
results, the employee's monitoring results have not declined to a low enough level to 
permit the employee to be returned to his/her former job status: 

(A) The employer shall make available to the employee a medical examination 
pursuant to this section in order to obtain a final medical determination as to 
whether the employee may be returned to his/her former job status or must be 
permanently removed from excess cadmium exposure; and 

(B) The employer shall assure that the final medical determination indicates 
whether the employee may be returned to his/her former job status and what 
steps, if any, should be taken to protect the employee's health. 

(iv) The employer may condition the provision of medical removal protection benefits upon 
the employee's participation in medical surveillance provided in accordance with this 
section. 
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(m) Multiple physician review. 

(i) If the employer selects the initial physician to conduct any medical examination or 
consultation provided to an employee under this section, the employee may designate a 
second physician to: 

(A) Review any findings, determinations, or recommendations of the initial 
physician; and 

(B) Conduct such examinations, consultations, and laboratory tests as the second 
physician deems necessary to facilitate this review. 

(ii) The employer shall promptly notify an employee of the right to seek a second medical 
opinion after each occasion that an initial physician provided by the employer conducts 
a medical examination or consultation pursuant to this section.  The employer may 
condition its participation in, and payment for, multiple physician review upon the 
employee doing the following within fifteen (15) days after receipt of this notice, or 
receipt of the initial physician's written opinion, whichever is later: 

(A) Informing the employer that he or she intends to seek a medical opinion; and 

(B) Initiating steps to make an appointment with a second physician. 

(iii) If the findings, determinations, or recommendations of the second physician differ from 
those of the initial physician, then the employer and the employee shall assure that 
efforts are made for the two physicians to resolve any disagreement. 

(iv) If the two physicians have been unable to quickly resolve their disagreement, then the 
employer and the employee, through their respective physicians, shall designate a third 
physician to: 

(A) Review any findings, determinations, or recommendations of the other two 
physicians; and 

(B) Conduct such examinations, consultations, laboratory tests, and discussions 
with the other two physicians as the third physician deems necessary to resolve 
the disagreement among them. 

(v) The employer shall act consistently with the findings, determinations, and 
recommendations of the third physician, unless the employer and the employee reach an 
agreement that is consistent with the recommendations of at least one of the other two 
physicians. 

(n) Alternate physician determination.  The employer and an employee or designated employee 
representative may agree upon the use of any alternate form of physician determination in lieu of 
the multiple physician review provided by (m) of this subsection, so long as the alternative is 
expeditious and at least as protective of the employee. 

(o) Information the employer must provide the employee. 
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(i) The employer shall provide a copy of the physician's written medical opinion to the 
examined employee within five working days after receipt thereof. 

(ii) The employer shall provide the employee with a copy of the employee's biological 
monitoring results and an explanation sheet explaining the results within five working 
days after receipt thereof. 

(iii) Within 30 days after a request by an employee, the employer shall provide the employee 
with the information the employer is required to provide the examining physician under 
(i) of this subsection. 

(p) Reporting.  In addition to other medical events that are required to be reported on the OSHA 
Form No. 200, the employer shall report any abnormal condition or disorder caused by 
occupational exposure to cadmium associated with employment as specified in Chapter (V)(E) of 
the Bureau of Labor Statistics Recordkeeping Guidelines for Occupational Injuries and Illnesses. 

(13) Communication of cadmium hazards to employees 

(a) General.  In communications concerning cadmium hazards, employers shall comply with the 
requirements of WISHA's Hazard Communication Standard, chapter 296-62 WAC, Part C, 
including but not limited to the requirements concerning warning signs and labels, material 
safety data sheets (MSDS), and employee information and training.  In addition, employers shall 
comply with the following requirements: 

(b) Warning signs. 

(i) Warning signs shall be provided and displayed in regulated areas.  In addition, warning 
signs shall be posted at all approaches to regulated areas so that an employee may read 
the signs and take necessary protective steps before entering the area. 

(ii) Warning signs required by (b)(i) of this subsection shall bear the following information: 

Danger, Cadmium, Cancer Hazard, Can Cause Lung and Kidney Disease,  
Authorized Personnel Only, Respirators Required in This Area 

(iii) The employer shall assure that signs required by this section are illuminated, cleaned, 
and maintained as necessary so that the legend is readily visible. 

(c) Warning labels. 

(i) Shipping and storage containers containing cadmium, cadmium compounds, or 
cadmium contaminated clothing, equipment, waste, scrap, or debris shall bear 
appropriate warning labels, as specified in (c)(ii) of this subsection. 

(ii) The warning labels shall include at least the following information: 

Danger, Contains Cadmium, Cancer Hazard, Avoid Creating Dust,  
Can Cause Lung and Kidney Disease 
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(iii) Where feasible, installed cadmium products shall have a visible label or other indication 
that cadmium is present. 

(d) Employee information and training. 

(i) The employer shall institute a training program for all employees who are potentially 
exposed to cadmium, assure employee participation in the program, and maintain a 
record of the contents of such program. 

(ii) Training shall be provided prior to or at the time of initial assignment to a job involving 
potential exposure to cadmium and at least annually thereafter. 

(iii) The employer shall make the training program understandable to the employee and shall 
assure that each employee is informed of the following: 

(A) The health hazards associated with cadmium exposure, with special attention to 
the information incorporated in WAC 296-62-07441, Appendix A; 

(B) The quantity, location, manner of use, release, and storage of cadmium in the 
workplace and the specific nature of operations that could result in exposure to 
cadmium, especially exposures above the PEL; 

(C) The engineering controls and work practices associated with the employee's job 
assignment; 

(D) The measures employees can take to protect themselves from exposure to 
cadmium, including modification of such habits as smoking and personal 
hygiene, and specific procedures the employer has implemented to protect 
employees from exposure to cadmium such as appropriate work practices, 
emergency procedures, and the provision of personal protective equipment; 

(E) The purpose, proper selection, fitting, proper use, and limitations of respirators 
and protective clothing; 

(F) The purpose and a description of the medical surveillance program required by 
subsection (12) of this section; 

(G) The contents of this section and its appendices; and 

(H) The employee's rights of access to records under chapter 296-62 WAC, Part B. 

(iv) Additional access to information and training program and materials. 

(A) The employer shall make a copy of this section and its appendices readily 
available to all affected employees and shall provide a copy without cost if 
requested. 

(B) Upon request, the employer shall provide to the director or authorized 
representative, all materials relating to the employee information and the 
training program. 
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(e) Multi-employer workplace.  In a multi-employer workplace, an employer who produces, uses, or 
stores cadmium in a manner that may expose employees of other employers to cadmium shall 
notify those employers of the potential hazard in accordance with WAC 296-800-170 of the 
chemical hazard communication program standard. 

(14) Recordkeeping. 

(a) Exposure monitoring. 

(i) The employer shall establish and keep an accurate record of all air monitoring for 
cadmium in the workplace. 

(ii) This record shall include at least the following information: 

(A) The monitoring date, shift, duration, air volume, and results in terms of an 8-
hour TWA of each sample taken, and if cadmium is not detected, the detection 
level; 

(B) The name, Social Security number, and job classification of all employees 
monitored and of all other employees whose exposures the monitoring result is 
intended to represent, including, where applicable, a description of how it was 
determined that the employee's monitoring result could be taken to represent 
other employee's exposures; 

(C) A description of the sampling and analytical methods used and evidence of 
their accuracy; 

(D) The type of respiratory protective device, if any, worn by the monitored 
employee and by any other employee whose exposure the monitoring result is 
intended to represent; 

(E) A notation of any other conditions that might have affected the monitoring 
results; 

(F) Any exposure monitoring or objective data that were used and the levels. 

(iii) The employer shall maintain this record for at least thirty (30) years, in accordance with 
WAC 296-62-05207. 

(iv) The employer shall also provide a copy of the results of an employee's air monitoring 
prescribed in subsection (4) of this section to an industry trade association and to the 
employee's union, if any, or, if either of such associations or unions do not exist, to 
another comparable organization that is competent to maintain such records and is 
reasonably accessible to employers and employees in the industry. 

(b) Objective data for exemption from requirement for initial monitoring. 

(i) For purposes of this section, objective data are information demonstrating that a 
particular product or material containing cadmium or a specific process, operation, or 
activity involving cadmium cannot release dust or fumes in concentrations at or above  
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the action level even under the worst-case release conditions.  Objective data can be 
obtained from an industry-wide study or from laboratory product test results from 
manufacturers of cadmium-containing products or materials.  The data the employer 
uses from an industry-wide survey must be obtained under workplace conditions closely 
resembling the processes, types of material, control methods, work practices, and 
environmental conditions in the employer's current operations. 

(ii) The employer shall maintain the record for at least 30 years of the objective data relied 
upon. 

(c) Medical surveillance. 

(i) The employer shall establish and maintain an accurate record for each employee covered 
by medical surveillance under (a)(i) of this subsection. 

(ii) The record shall include at least the following information about the employee: 

(A) Name, Social Security number, and description of duties; 

(B) A copy of the physician's written opinions and of the explanation sheets for 
biological monitoring results; 

(C) A copy of the medical history, and the results of any physical examination and 
all test results that are required to be provided by this section, including 
biological tests, x-rays, pulmonary function tests, etc., or that have been 
obtained to further evaluate any condition that might be related to cadmium 
exposure; 

(D) The employee's medical symptoms that might be related to exposure to 
cadmium; and 

(E) A copy of the information provided to the physician as required by subsection 
(12)(i) of this section. 

(iii) The employer shall assure that this record is maintained for the duration of employment 
plus thirty (30) years, in accordance with WAC 296-62-05207. 

(iv) At the employee's request, the employer shall promptly provide a copy of the employee's 
medical record, or update as appropriate, to a medical doctor or a union specified by the 
employee. 

(d) Training.  The employer shall certify that employees have been trained by preparing a 
certification record which includes the identity of the person trained, the signature of the 
employer or the person who conducted the training, and the date the training was completed.  
The certification records shall be prepared at the completion of training and shall be maintained 
on file for one (1) year beyond the date of training of that employee. 
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(e) Availability. 

(i) Except as otherwise provided for in this section, access to all records required to be 
maintained by (a) through (d) of this subsection shall be in accordance with the 
provisions of WAC 296-62-052. 

(ii) Within 15 days after a request, the employer shall make an employee's medical records 
required to be kept by (c) of this subsection available for examination and copying to the 
subject employee, to designated representatives, to anyone having the specific written 
consent of the subject employee, and after the employee's death or incapacitation, to the 
employee's family members. 

(f) Transfer of records.  Whenever an employer ceases to do business and there is no successor 
employer or designated organization to receive and retain records for the prescribed period, the 
employer shall comply with the requirements concerning transfer of records set forth in WAC 
296-62-05215. 

(15) Observation of monitoring. 

(a) Employee observation.  The employer shall provide affected employees or their designated 
representatives an opportunity to observe any monitoring of employee exposure to cadmium. 

(b) Observation procedures.  When observation of monitoring requires entry into an area where the 
use of protective clothing or equipment is required, the employer shall provide the observer with 
that clothing and equipment and shall assure that the observer uses such clothing and equipment 
and complies with all other applicable safety and health procedures. 

(16) Appendices. 

(a) Compliance with the fit testing requirements in WAC 296-62-07201 through 296-62-07248, 
Appendices A-1, A-2 and A-3 of chapter 296-62 WAC, Part E, are mandatory. 

(b) Except where portions of WAC 296-62-07441, 296-62-07443, 296-62-07447, 296-62-07449, and 
296-62-07451, Appendices A, B, D, E, and F, respectively, to this section are expressly 
incorporated in requirements of this section, these appendices are purely informational and are 
not intended to create any additional obligations not otherwise imposed or to detract from any 
existing obligations. 

[Statutory Authority:  RCW 49.17.010, .040, .050.  01-11-038 (Order 99-36), § 296-155-174, filed 05/09/01, effective 09/01/01.  Statutory 
Authority:  RCW 49.17.010, .040, .050.  99-10 (Order 98-10), § 296-155-174, filed 05/04/99, effective 09/01/99.  Statutory Authority:  
Chapter 49.17 RCW.  94-15-096 (Order 94-07), § 296-155-174, filed 7/20/94, effective 9/20/94; 93-21-075 (Order 93-06), § 296-155-
174, filed 10/20/93, effective 12/1/93; 93-07-044 (Order 93-01), § 296-155-174, filed 3/13/93, effective 4/27/93.] 

WAC 296-155-176  Lead. 
[Statutory Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-176, filed 10/29/93, effective 12/10/93.] 

WAC 296-155-17603  Scope.  WAC 296-155-176, Lead, applies to all construction work where an employee 
may be occupationally exposed to lead.  All construction work excluded from coverage in the general industry 
standard for lead by WAC 296-62-07521 (1)(b) is covered by this standard.  Construction work is defined as work 
for construction, alteration and/or repair, including painting and decorating.  It includes but is not limited to the 
following: 

(1) Demolition or salvage of structures where lead or materials containing lead are present; 
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(2) Removal or encapsulation of materials containing lead; 

(3) New construction, alteration, repair, or renovation of structures, substrates, or portions thereof, that 
contain lead, or materials containing lead; 

(4) Installation of products containing lead; 

(5) Lead contamination/emergency cleanup; 

(6) Transportation, disposal, storage, or containment of lead or materials containing lead on the site or 
location at which construction activities are performed; and 

(7) Maintenance operations associated with the construction activities described in this section. 
[Statutory Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17603, filed 10/29/93, effective 12/10/93.] 

WAC 296-155-17605  Definitions. 

(1) Action level means employee exposure, without regard to the use of respirators, to an airborne 
concentration of lead of 30 micrograms per cubic meter of air (30 µg/m3) calculated as an 8-hour time-
weighted average (TWA). 

(2) Competent person means one who is capable of identifying existing and predictable lead hazards in the 
surroundings or working conditions and who has authorization to take prompt corrective measures to 
eliminate them. 

(3) Director means the director of labor and industries, or his/her designated representative. 

(4) Lead means metallic lead, all inorganic lead compounds, and organic lead soaps.  Excluded from this 
definition are all other organic lead compounds. 

(5) This section means WAC 296-155-176 through 296-155-17656. 
[Statutory Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17605, filed 10/29/93, effective 12/10/93.] 

WAC 296-155-17607  Permissible exposure limit. 

(1) The employer shall assure that no employee is exposed to lead at concentrations greater than fifty 
micrograms per cubic meter of air (50 µg/m3) averaged over an 8-hour period. 

(2) If an employee is exposed to lead for more than 8 hours in any work day the employees' allowable 
exposure, as a time weighted average (TWA) for that day, shall be reduced according to the following 
formula: 

Allowable employee exposure (in µg/m3)=400 divided by hours worked in the day. 

(3) When respirators are used to limit employee exposure as required by this section and all the requirements 
of WAC 296-155-17611(1) and 296-155-17613 have been met, employee exposure may be considered to 
be at the level provided by the protection factor of the respirator for those periods the respirator is worn.  
Those periods may be averaged with exposure levels during periods when respirators are not worn to 
determine the employee's daily TWA exposure. 

[Statutory Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17607, filed 10/29/93, effective 12/10/93.] 
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WAC 296-155-17609  Exposure assessment. 

(1) General. 

(a) Each employer who has a workplace or operation covered by this standard shall initially 
determine if any employee may be exposed to lead at or above the action level. 

(b) For the purposes of this section, employee exposure is that exposure which would occur if the 
employee were not using a respirator. 

(c) With the exception of monitoring under subsection (3) of this section, where monitoring is 
required by this standard, the employer shall collect personal samples representative of a full shift 
including at least one sample for each job classification in each work area either for each shift or 
for the shift with the highest exposure level. 

(d) Full shift personal samples shall be representative of the monitored employee's regular, daily 
exposure to lead. 

(2) Protection of employees during assessment of exposure. 

(a) With respect to the lead related tasks listed in this subdivision, where lead is present, until the 
employer performs an employee exposure assessment as required in this section and documents 
that the employee performing any of the listed tasks is not exposed above the PEL, the employer 
shall treat the employee as if the employee were exposed above the PEL, and not in excess of ten 
(10) times the PEL, and shall implement employee protective measures prescribed in subdivision 
(e) of this subsection.  The tasks covered by this requirement are: 

(i) Where lead containing coatings or paint are present:  Manual demolition of structures 
(e.g, dry wall), manual scraping, manual sanding, heat gun applications, and power tool 
cleaning with dust collection systems; 

(ii) Spray painting with lead paint. 

(b) In addition, with regard to tasks not listed in subdivision (a), where the employer has any reason 
to believe that an employee performing the task may be exposed to lead in excess of the PEL, 
until the employer performs an employee exposure assessment as required by this section and 
documents that the employee's lead exposure is not above the PEL the employer shall treat the 
employee as if the employee were exposed above the PEL and shall implement employee 
protective measures as prescribed in subdivision (e) of this subsection. 

(c) With respect to the tasks listed in this subdivision, where lead is present, until the employer 
performs an employee exposure assessment as required in this section, and documents that the 
employee performing any of the listed tasks is not exposed in excess of 500 µg/m3, the employer 
shall treat the employee as if the employee were exposed to lead in excess of 500 µg/m3 and shall 
implement employee protective measures as prescribed in subdivision (e) of this subsection.  
Where the employer does establish that the employee is exposed to levels of lead below 500 µ
g/m3, the employer may provide the exposed employee with the appropriate respirator prescribed 
for such use at such lower exposures, in accordance with Table I of WAC 296-155-17613.  The 
tasks covered by this requirement are: 
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(i) Using lead containing mortar; lead burning; 

(ii) Where lead containing coatings or paint are present:  Rivet busting; power tool cleaning 
without dust collection systems; cleanup activities where dry expendable abrasives are 
used; and abrasive blasting enclosure movement and removal. 

(d) With respect to the tasks listed in this subdivision, where lead is present, until the employer 
performs an employee exposure assessment as required in this section and documents that the 
employee performing any of the listed tasks is not exposed to lead in excess of 2,500 µg/m3 
(50xPEL), the employer shall treat the employee as if the employee were exposed to lead in 
excess of 2,500 µg/m3 and shall implement employee protective measures as prescribed in (e) of 
this subsection.  Where the employer does establish that the employee is exposed to levels of lead 
below 2,500 µg/m3, the employer may provide the exposed employee with the appropriate 
respirator prescribed for use at such lower exposures, in accordance with Table I of this WAC 
296-155-17613.  Protection described in this section is required where lead containing coatings 
or paint are present on structures when performing: 

(i) Abrasive blasting; 

(ii) Welding; 

(iii) Cutting; and 

(iv) Torch burning. 

(e) Until the employer performs an employee exposure assessment as required by this section and 
determines actual employee exposure, the employer shall provide to employees performing the 
tasks described in (a) through (d) of this subsection with interim protection as follows: 

(i) Appropriate respiratory protection in accordance with WAC 296-155-17613. 

(ii) Appropriate personal protective clothing and equipment in accordance with WAC 296-
155-17615. 

(iii) Change areas in accordance with WAC 296-155-17619(2). 

(iv) Hand washing facilities in accordance with WAC 296-155-17619(5). 

(v) Biological monitoring in accordance with WAC 296-155-17621 (1)(a), to consist of 
blood sampling and analysis for lead and zinc protoporphyrin levels, and 

(vi) Training as required by WAC 296-155-17625 (1)(a) regarding WAC 296-800-170, 
chemical hazard communication; training as required by WAC 296-155-17625 (2)(c), 
regarding use of respirators; and training in accordance with WAC 296-155-100. 

(3) Basis of initial determination. 

(a) Except as provided by (c) and (d) of this subsection the employer shall monitor employee 
exposures and shall base initial determinations on the employee exposure monitoring results and 
any of the following, relevant considerations: 
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(i) Any information, observations, or calculations which would indicate employee exposure 
to lead; 

(ii) Any previous measurements of airborne lead; and 

(iii) Any employee complaints of symptoms which may be attributable to exposure to lead. 

(b) Monitoring for the initial determination where performed may be limited to a representative 
sample of the exposed employees who the employer reasonably believes are exposed to the 
greatest airborne concentrations of lead in the workplace. 

(c) Where the employer has previously monitored for lead exposures, and the data were obtained 
within the past 12 months during work operations conducted under workplace conditions closely 
resembling the processes, type of material, control methods, work practices, and environmental 
conditions used and prevailing in the employer's current operations, the employer may rely on 
such earlier monitoring results to satisfy the requirements of subdivision (a) of this subsection 
and subsection (5) of this section if the sampling and analytical methods meet the accuracy and 
confidence levels of subsection (9) of this section. 

(d) Where the employer has objective data, demonstrating that a particular product or material 
containing lead or a specific process, operation or activity involving lead cannot result in 
employee exposure to lead at or above the action level during processing, use, or handling, the 
employer may rely upon such data instead of implementing initial monitoring. 

(i) The employer shall establish and maintain an accurate record documenting the nature 
and relevancy of objective data as specified in WAC 296-155-17629(4), where used in 
assessing employee exposure in lieu of exposure monitoring. 

(ii) Objective data, as described in subdivision (d) of this subsection, is not permitted to be 
used for exposure assessment in connection with subsection (2) of this section. 

(4) Positive initial determination and initial monitoring. 

(a) Where a determination conducted under subsections (1), (2) and (3) of this section shows the 
possibility of any employee exposure at or above the action level the employer shall conduct 
monitoring which is representative of the exposure for each employee in the workplace who is 
exposed to lead. 

(b) Where the employer has previously monitored for lead exposure, and the data were obtained 
within the past 12 months during work operations conducted under workplace conditions closely 
resembling the processes, type of material, control methods, work practices, and environmental 
conditions used and prevailing in the employer's current operations, the employer may rely on 
such earlier monitoring results to satisfy the requirements of (a) of this subsection if the sampling 
and analytical methods meet the accuracy and confidence levels of subsection (9) of this section. 

(5) Negative initial determination.  Where a determination, conducted under subsections (1), (2), and (3) of 
this section is made that no employee is exposed to airborne concentrations of lead at or above the action 
level the employer shall make a written record of such determination.  The record shall include at least  
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the information specified in subsection (3)(a) of this section and shall also include the date of 
determination, location within the worksite, and the name and social security number of each employee 
monitored. 

(6) Frequency. 

(a) If the initial determination reveals employee exposure to be below the action level further 
exposure determination need not be repeated except as otherwise provided in subsection (7) of 
this section. 

(b) If the initial determination or subsequent determination reveals employee exposure to be at or 
above the action level but at or below the PEL the employer shall perform monitoring in 
accordance with this section at least every 6 months.  The employer shall continue monitoring at 
the required frequency until at least two consecutive measurements, taken at least 7 days apart, 
are below the action level at which time the employer may discontinue monitoring for that 
employee except as otherwise provided in subsection (7) of this section. 

(c) If the initial determination reveals that employee exposure is above the PEL the employer shall 
perform monitoring quarterly.  The employer shall continue monitoring at the required frequency 
until at least two consecutive measurements, taken at least 7 days apart, are at or below the PEL 
but at or above the action level at which time the employer shall repeat monitoring for that 
employee at the frequency specified in subdivision (b) of this subsection, except as otherwise 
provided in subsection (7) of this section.  The employer shall continue monitoring at the 
required frequency until at least two consecutive measurements, taken at least 7 days apart, are 
below the action level at which time the employer may discontinue monitoring for that employee 
except as otherwise provided in subsection (7) of this section. 

(7) Additional exposure assessments.  Whenever there has been a change of equipment, process, control, 
personnel or a new task has been initiated that may result in additional employees being exposed to lead at 
or above the action level or may result in employees already exposed at or above the action level being 
exposed above the PEL, the employer shall conduct additional monitoring in accordance with this section. 

(8) Employee notification. 

(a) Within 5 working days after completion of the exposure assessment the employer shall notify 
each employee in writing of the results which represent that employee's exposure. 

(b) Whenever the results indicate that the representative employee exposure, without regard to 
respirators, is at or above the PEL the employer shall include in the written notice a statement 
that the employees exposure was at or above that level and a description of the corrective action 
taken or to be taken to reduce exposure to below that level. 

(9) Accuracy of measurement.  The employer shall use a method of monitoring and analysis which has an 
accuracy (to a confidence level of 95%) of not less than plus or minus 25 percent for airborne 
concentrations of lead equal to or greater than 30 µg/m3. 

[Statutory Authority:  RCW 49.17.010, .040, .050.  01-11-038 (Order 99-36), § 296-155-17609, filed 05/09/01, effective 09/01/01.  
Statutory Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17609, filed 10/29/93, effective 12/10/93.] 
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WAC 296-155-17611  Methods of compliance. 

(1) Engineering and work practice controls.  The employer shall implement engineering and work practice 
controls, including administrative controls, to reduce and maintain employee exposure to lead to or below 
the permissible exposure limit to the extent that such controls are feasible.  Wherever all feasible 
engineering and work practices controls that can be instituted are not sufficient to reduce employee 
exposure to or below the permissible exposure limit prescribed in WAC 296-155-17607, the employer 
shall nonetheless use them to reduce employee exposure to the lowest feasible level and shall supplement 
them by the use of respiratory protection that complies with the requirements of WAC 296-155-17613. 

(2) Compliance program. 

(a) Prior to commencement of the job each employer shall establish and implement a written 
compliance program to achieve compliance with WAC 296-155-17607. 

(b) Written plans for these compliance programs shall include at least the following: 

(i) A description of each activity in which lead is emitted; e.g.,  equipment used, material 
involved, controls in place, crew size, employee job responsibilities, operating 
procedures and maintenance practices; 

(ii) A description of the specific means that will be employed to achieve compliance and, 
where engineering controls are required engineering plans and studies used to determine 
methods selected for controlling exposure to lead; 

(iii) A report of the technology considered in meeting the PEL; 

(iv) Air monitoring data which documents the source of lead emissions; 

(v) A detailed schedule for implementation of the program, including documentation such 
as copies of purchase orders for equipment, construction contracts, etc.; 

(vi) A work practice program which includes under requirements in WAC 296-155-17615, 
296-155-17617, and 296-155-17619, and incorporates other relevant work practices 
such as those specified in subsection (5) of this section; 

(vii) An administrative control schedule required by subsection (4) of this section, if 
applicable; 

(viii) Other relevant information. 

(c) The compliance program shall provide for frequent and regular inspections of job sites, materials, 
and equipment to be made by a competent person. 

(d) Written programs shall be submitted upon request to any affected employee or authorized 
employee representatives, and the director, and shall be available at the worksite for examination 
and copying by the director. 

(e) Written programs shall be revised and updated at least every 6 months to reflect the current 
status of the program. 
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(3) Mechanical ventilation.  When ventilation is used to control lead exposure, the employer shall evaluate 
the mechanical performance of the system in controlling exposure as necessary to maintain its 
effectiveness. 

(4) Administrative controls.  If administrative controls are used as a means of reducing employees TWA 
exposure to lead, the employer shall establish and implement a job rotation schedule which includes: 

(a) Name or identification number of each affected employee; 

(b) Duration and exposure levels at each job or work station where each affected employee is located; 
and 

(c) Any other information which may be useful in assessing the reliability of administrative controls 
to reduce exposure to lead. 

(5) The employer shall ensure that, to the extent relevant, employees follow good work practices such as 
described in Appendix B, WAC 296-155-17652. 

[Statutory Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17611, filed 10/29/93, effective 12/10/93.] 

WAC 296-155-17613  Respiratory protection. 

(1) General.  For employees who use respirators required by WAC 296-155-176, the employer must provide 
respirators that comply with the requirements of this section.  Respirators must be used during: 

(a) Periods when an employee's exposure to lead exceeds the PEL. 

(b) Work operations for which engineering controls and work-practices are not sufficient to reduce 
employee exposures to or below the PEL. 

(c) Periods when an employee requests a respirator. 

(d) Periods when respirators are required to provide interim protection of employees while they 
perform the operations as specified in WAC 296-155-17609(2). 

(2) Respirator program. 

(a) The employer must implement a respiratory protection program as required by chapter 296-62 
WAC, Part E (except WAC 296-62-07130(1) and 296-62-07150 through WAC 296-62-07156). 

(b) If an employee has breathing difficulty during fit testing or respirator use, the employer must 
provide the employee with a medical examination as required by WAC 296-155-17621(3)(a)(ii) 
to determine whether or not the employee can use a respirator while performing the required 
duty. 

(3) Respirator selection. 

(a) The employer must select the appropriate respirator or combination of respirators from Table I of 
this section. 

(b) The employer must provide a powered air-purifying respirator when an employee chooses to use 
such a respirator and it will provide adequate protection to the employee. 
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Table I.--Respiratory Protection for Lead Aerosols 

Airborne Concentration of 
Lead or condition of use 

 
Required respiratora 

Not in excess of 500 µg/m3 ½ mask air purifying respirator with high efficiency filters.b, c  
½ mask supplied air respirator operated in demand (negative pressure) 
mode. 

Not in excess of 1,250 µg/m3 Loose fitting hood or helmet powered air purifying respirator with high 
efficiency filters.c 
Hood or helmet supplied air  respirator operated in a continuous-flow 
mode-e.g., type CE abrasive blasting respirators operated in a 
continuous-flow mode. 

Not in excess of 2,500 µg/m3 Full facepiece air purifying respirator with high efficiency filters.c 
Tight fitting powered air purifying respirator with high efficiency 
filters.c 
Full facepiece supplied air respirator operated in demand mode. 
½  mask or full facepiece supplied air respirator operated in a 
continuous-flow mode. 
Full facepiece self-contained breathing apparatus (SCBA) operated in 
demand mode. 

Not in excess of 50,000 µg/m3 ½ mask supplied air respirator operated in pressure demand or other 
positive-pressure mode. 

Not in excess of 100,000 µg/m3 Full facepiece supplied air respirator operated in pressure demand or 
other positive-pressure mode-e.g., type CE abrasive blasting respirators 
operated in a positive-pressure mode. 

Greater than 100,000 µg/m3 
Unknown concentration, or fire 
fighting 

Full facepiece SCBA operated in pressure demand or other or positive 
pressure mode. 

a Respirators specified for higher concentrations can be used at lower concentrations of lead. 
b Full facepiece is required if the lead aerosols cause eye or skin irritation at the use concentrations. 
c A high efficiency particulate filter (HEPA) means a filter that is 99.97 percent efficient against particles of  0.3 
micron size or larger. 
[Statutory Authority:  RCW 49.17.010, .040, .050.  99-10 (Order 98-10), § 296-155-17613, filed 05/04/99, effective 09/01/99.  Statutory 
Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17613, filed 10/29/93, effective 12/10/93.] 

WAC 296-155-17615  Protective work clothing and equipment. 

(1) Provision and use.  Where an employee is exposed to lead above the PEL without regard to the use of 
respirators, where employees are exposed to lead compounds which may cause skin or eye irritation (e.g., 
lead arsenate, lead azide), and as protection for employees performing tasks as specified in WAC 296-
155-17609(2), the employer shall provide at no cost to the employee and assure that the employee uses 
appropriate protective work clothing and equipment that prevents contamination of the employee and the 
employee's garments such as, but not limited to: 

(a) Coveralls or similar full-body work clothing; 

(b) Gloves, hats, and shoes or disposable shoe coverlets; and 

(c) Face shields, vented goggles, or other appropriate protective equipment which complies with 
WAC 296-800-160. 
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(2) Cleaning and replacement. 

(a) The employer shall provide the protective clothing required in subsection (1) of this section in a 
clean and dry condition at least weekly, and daily to employees whose exposure levels without 
regard to a respirator are over 200 µg/m3 of lead as an 8-hour TWA. 

(b) The employer shall provide for the cleaning, laundering, and disposal of protective clothing and 
equipment required by subsection (1) of this section. 

(c) The employer shall repair or replace required protective clothing and equipment as needed to 
maintain their effectiveness. 

(d) The employer shall assure that all protective clothing is removed at the completion of a work 
shift only in change areas provided for that purpose as prescribed in WAC 296-155-17619(2). 

(e) The employer shall assure that contaminated protective clothing which is to be cleaned, 
laundered, or disposed of, is placed in a closed container in the change area which prevents 
dispersion of lead outside the container. 

(f) The employer shall inform in writing any person who cleans or launders protective clothing or 
equipment of the potentially harmful effects of exposure to lead. 

(g) The employer shall assure that the containers of contaminated protective clothing and equipment 
required by subdivision (e) of this subsection are labeled as follows: 

Caution: Clothing contaminated with lead.  Do not remove dust by blowing or shaking.  Dispose of lead 
contaminated wash water in accordance with applicable local, state, or federal regulations. 

(h) The employer shall prohibit the removal of lead from protective clothing or equipment by 
blowing, shaking, or any other means which disperses lead into the air. 

[Statutory Authority:  RCW 49.17.010, .040, .050.  01-11-038 (Order 99-36), § 296-155-120, filed 05/09/01, effective 09/01/01.  Statutory 
Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17615, filed 10/29/93, effective 12/10/93.] 

WAC 296-155-17617  Housekeeping. 

(1) All surfaces shall be maintained as free as practicable of accumulations of lead. 

(2) Clean-up of floors and other surfaces where lead accumulates shall wherever possible, be cleaned by 
vacuuming or other methods that minimize the likelihood of lead becoming airborne. 

(3) Shoveling, dry or wet sweeping, and brushing may be used only where vacuuming or other equally 
effective methods have been tried and found not to be effective. 

(4) Where vacuuming methods are selected, the vacuums shall be equipped with HEPA filters and used and 
emptied in a manner which minimizes the reentry of lead into the workplace. 

(5) Compressed air shall not be used to remove lead from any surface unless the compressed air is used in 
conjunction with a ventilation system designed to capture the airborne dust created by the compressed air. 

[Statutory Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17617, filed 10/29/93, effective 12/10/93.] 
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WAC 296-155-17619  Hygiene facilities and practices. 

(1) The employer shall assure that in areas where employees are exposed to lead above the PEL without 
regard to the use of respirators, food or beverage is not present or consumed, tobacco products are not 
present or used, and cosmetics are not applied. 

(2) Change areas. 

(a) The employer shall provide clean change areas for employees whose airborne exposure to lead is 
above the PEL, and as protection for employees performing tasks as specified in WAC 296-155-
17609(2), without regard to the use of respirators. 

(b) The employer shall assure that change areas are equipped with separate storage facilities for 
protective work clothing and equipment and for street clothes which prevent cross-
contamination. 

(c) The employer shall assure that employees do not leave the workplace wearing any protective 
clothing or equipment that is required to be worn during the work shift. 

(3) Showers. 

(a) The employer shall provide shower facilities, where feasible, for use by employees whose 
airborne exposure to lead is above the PEL. 

(b) The employer shall assure, where shower facilities are available, that employees shower at the 
end of the work shift and shall provide an adequate supply of cleansing agents and towels for use 
by affected employees. 

(4) Eating facilities. 

(a) The employer shall provide lunchroom facilities or eating areas for employees whose airborne 
exposure to lead is above the PEL, without regard to the use of respirators. 

(b) The employer shall assure that lunchroom facilities or eating areas are as free as practicable from 
lead contamination and are readily accessible to employees. 

(c) The employer shall assure that employees whose airborne exposure to lead is above the PEL, 
without regard to the use of a respirator, wash their hands and face prior to eating, drinking, 
smoking or applying cosmetics. 

(d) The employer shall assure that employees do not enter lunchroom facilities or eating areas with 
protective work clothing or equipment unless surface lead dust has been removed by vacuuming, 
downdraft booth, or other cleaning method that limits dispersion of lead dust. 

(5) Hand washing facilities. 

(a) The employer shall provide adequate handwashing facilities for use by employees exposed to lead 
in accordance with WAC 296-155-140. 

(b) Where showers are not provided the employer shall assure that employees wash their hands and 
face at the end of the work-shift. 

[Statutory Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17619, filed 10/29/93, effective 12/10/93.] 
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WAC 296-155-17621  Medical surveillance. 

(1) General. 

(a) The employer shall make available initial medical surveillance to employees occupationally 
exposed on any day to lead at or above the action level.  Initial medical surveillance consists of 
biological monitoring in the form of blood sampling and analysis for lead and zinc 
protoporphyrin levels. 

(b) The employer shall institute a medical surveillance program in accordance with subsections (2) 
and (3) of this section for all employees who are or may be exposed by the employer at or above 
the action level for more than 30 days in any consecutive 12 months; 

(c) The employer shall assure that all medical examinations and procedures are performed by or 
under the supervision of a licensed physician. 

(d) The employer shall make available the required medical surveillance including multiple 
physician review under subsection (3)(c) without cost to employees and at a reasonable time and 
place. 

(2) Biological monitoring. 

(a) Blood lead and ZPP level sampling and analysis.  The employer shall make available biological 
monitoring in the form of blood sampling and analysis for lead and zinc protoporphyrin levels to 
each employee covered by subsection (1)(a) and (b) of this section on the following schedule: 

(i) For each employee covered by subsection (1)(b) of this section, at least every 2 months 
for the first 6 months and every 6 months thereafter; 

(ii) For each employee covered by subsection (1)(a) or (b) of this section whose last blood 
sampling and analysis indicated a blood lead level at or above 40 µg/dl, at least every 
two months.  This frequency shall continue until two consecutive blood samples and 
analyses indicate a blood lead level below 40 µg/dl; and 

(iii) For each employee who is removed from exposure to lead due to an elevated blood lead 
level at least monthly during the removal period. 

(b) Follow-up blood sampling tests.  Whenever the results of a blood lead level test indicate that an 
employee's blood lead level exceeds the numerical criterion for medical removal under WAC 
296-155-17623 (1)(a), the employer shall provide a second (follow-up) blood sampling test 
within two weeks after the employer receives the results of the first blood sampling test. 

(c) Accuracy of blood lead level sampling and analysis.  Blood lead level sampling and analysis 
provided pursuant to this WAC 296-155-176 shall have an accuracy (to a confidence level of 95 
percent) within plus or minus 15 percent or 6 µg/dl, whichever is greater, and shall be conducted 
by a laboratory approved by OSHA. 

(d) Employee notification. 

(i) Within five working days after the receipt of biological monitoring results, the employer 
shall notify each employee in writing of their blood lead level; and 
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(ii) The employer shall notify each employee whose blood lead level exceeds 40 µg/dl that 
the standard requires temporary medical removal with Medical Removal Protection 
benefits when an employee's blood lead level exceeds the numerical criterion for medical 
removal under WAC 296-155-17623(1)(a). 

(3) Medical examinations and consultations. 

(a) Frequency.  The employer shall make available medical examinations and consultations to each 
employee covered by subsection (1)(b) of this section on the following schedule: 

(i) At least annually for each employee for whom a blood sampling test conducted at any 
time during the preceding 12 months indicated a blood lead level at or above 40 µg/dl; 

(ii) As soon as possible, upon notification by an employee either that the employee has 
developed signs or symptoms commonly associated with lead intoxication, that the 
employee desires medical advice concerning the effects of current or past exposure to 
lead on the employee's ability to procreate a healthy child, that the employee is pregnant, 
or that the employee has demonstrated difficulty in breathing during a respirator fitting 
test or during use; and 

(iii) As medically appropriate for each employee either removed from exposure to lead due to 
a risk of sustaining material impairment to health, or otherwise limited pursuant to a 
final medical determination. 

(b) Content.  The content of medical examinations made available pursuant to subdivision (a)(ii) and 
(iii) of this subsection shall be determined by an examining physician and, if requested by an 
employee, shall include pregnancy testing or laboratory evaluation of male fertility.  Medical 
examinations made available pursuant to subdivision (a)(i) of this subsection shall include the 
following elements: 

(i) A detailed work history and a medical history, with particular attention to past lead 
exposure (occupational and non-occupational), personal habits (smoking, hygiene), and 
past gastrointestinal, hematologic, renal, cardiovascular, reproductive and neurological 
problems; 

(ii) A thorough physical examination, with particular attention to teeth, gums, hematologic, 
gastrointestinal, renal, cardiovascular, and neurological systems.  Pulmonary status 
should be evaluated if respiratory protection will be used; 

(iii) A blood pressure measurement; 

(iv) A blood sample and analysis which determines: 

(A) Blood lead level; 

(B) Hemoglobin and hematocrit determinations, red cell indices, and examination 
of peripheral smear morphology; 

(C) Zinc protoporphyrin; 
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(D) Blood urea nitrogen; and, 

(E) Serum creatinine; 

(v) A routine urinalysis with microscopic examination; and 

(vi) Any laboratory or other test relevant to lead exposure which the examining physician 
deems necessary by sound medical practice. 

(c) Multiple physician review mechanism. 

(i) If the employer selects the initial physician who conducts any medical examination or 
consultation provided to an employee by WAC 296-155-176, the employee may 
designate a second physician: 

(A) To review any findings, determinations or recommendations of the initial 
physician; and 

(B) To conduct such examinations, consultations, and laboratory tests as the second 
physician deems necessary to facilitate this review. 

(ii) The employer shall promptly notify an employee of the right to seek a second medical 
opinion after each occasion that an initial physician conducts a medical examination or 
consultation pursuant to WAC 296-155-176.  The employer may condition its 
participation in, and payment for, the multiple physician review mechanism upon the 
employee doing the following within fifteen days after receipt of the foregoing 
notification, or receipt of the initial physician's written opinion, whichever is later: 

(A) The employee informing the employer that they intend to seek a second medical 
opinion; and 

(B) The employee initiating steps to make an appointment with a second physician. 

(iii) If the findings, determinations or recommendations of the second physician differ from 
those of the initial physician, then the employer and the employee shall assure that 
efforts are made for the two physicians to resolve any disagreement. 

(iv) If the two physicians have been unable to quickly resolve their disagreement, then the 
employer and the employee through their respective physicians shall designate a third 
physician: 

(A) To review any findings, determinations or recommendations of the prior 
physicians; and 

(B) To conduct such examinations, consultations, laboratory tests and discussions 
with the prior physicians as the third physician deems necessary to resolve the 
disagreement of the prior physicians. 
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(v) The employer shall act consistent with the findings, determinations and 
recommendations of the third physician, unless the employer and the employee reach an 
agreement which is otherwise consistent with the recommendations of at least one of the 
three physicians. 

(d) Information provided to examining and consulting physicians. 

(i) The employer shall provide an initial physician conducting a medical examination or 
consultation under WAC 296-155-176 with the following information: 

(A) A copy of this regulation for lead including all Appendices; 

(B) A description of the affected employee's duties as they relate to the employee's 
exposure; 

(C) The employee's exposure level or anticipated exposure level to lead and to any 
other toxic substance (if applicable); 

(D) A description of any personal protective equipment used or to be used; 

(E) Prior blood lead determinations; and 

(F) All prior written medical opinions concerning the employee in the employer's 
possession or control. 

(ii) The employer shall provide the foregoing information to a second or third physician 
conducting a medical examination or consultation under WAC 296-155-176 upon 
request either by the second or third physician, or by the employee. 

(e) Written medical opinions. 

(i) The employer shall obtain and furnish the employee with a copy of a written medical 
opinion from each examining or consulting physician which contains only the following 
information: 

(A) The physician's opinion as to whether the employee has any detected medical 
condition which would place the employee at increased risk of material 
impairment of the employee's health from exposure to lead; 

(B) Any recommended special protective measures to be provided to the employee, 
or limitations to be placed upon the employee's exposure to lead; 

(C) Any recommended limitation upon the employee's use of respirators, including 
a determination of whether the employee can wear a powered air purifying 
respirator if a physician determines that the employee cannot wear a negative 
pressure respirator; and 

(D) The results of the blood lead determinations. 
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(ii) The employer shall instruct each examining and consulting physician to: 

(A) Not reveal either in the written opinion or orally, or in any other means of 
communication with the employer, findings, including laboratory results, or 
diagnoses unrelated to an employee's occupational exposure to lead; and 

(B) Advise the employee of any medical condition, occupational or 
nonoccupational, which dictates further medical examination or treatment. 

(f) Alternate physician determination mechanisms.  The employer and an employee or authorized 
employee representative may agree upon the use of any alternate physician determination 
mechanism in lieu of the multiple physician review mechanism provided by subdivision (c) of 
this subsection so long as the alternate mechanism is as expeditious and protective as the 
requirements contained in this section. 

(4) Chelation. 

(a) The employer shall assure that any person whom he retains, employs, supervises or controls does 
not engage in prophylactic chelation of any employee at any time. 

(b) If therapeutic or diagnostic chelation is to be performed by any person in subdivision (a) of this 
subsection, the employer shall assure that it be done under the supervision of a licensed physician 
in a clinical setting with thorough and appropriate medical monitoring and that the employee is 
notified in writing prior to its occurrence. 

[Statutory Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17621, filed 10/29/93, effective 12/10/93.] 

WAC 296-155-17623  Medical removal protection. 

(1) Temporary medical removal and return of an employee. 

(a) Temporary removal due to elevated blood lead level.  The employer shall remove an employee 
from work having an exposure to lead at or above the action level on each occasion that a 
periodic and a follow-up blood sampling test conducted pursuant to WAC 296-155-176 indicate 
that the employee's blood lead level is at or above 50 µg/dl; and 

(b) Temporary removal due to a final medical determination. 

(i) The employer shall remove an employee from work having an exposure to lead at or 
above the action level on each occasion that a final medical determination results in a 
medical finding, determination, or opinion that the employee has a detected medical 
condition which places the employee at increased risk of material impairment to health 
from exposure to lead. 

(ii) For the purposes of WAC 296-155-176, the phrase “final medical determination” 
means the written medical opinion on the employees' health status by the examining 
physician or, where relevant, the outcome of the multiple physician review mechanism 
or alternate medical determination mechanism used pursuant to the medical surveillance 
provisions of WAC 296-155-176. 
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(iii) Where a final medical determination results in any recommended special protective 
measures for an employee, or limitations on an employee's exposure to lead, the 
employer shall implement and act consistent with the recommendation. 

(c) Return of the employee to former job status. 

(i) The employer shall return an employee to their former job status: 

(A) For an employee removed due to a blood lead level at or above 50 µg/dl when 
two consecutive blood sampling tests indicate that the employee's blood lead 
level is at or below 40 µg/dl; 

(B) For an employee removed due to a final medical determination, when a 
subsequent final medical determination results in a medical finding, 
determination, or opinion that the employee no longer has a detected medical 
condition which places the employee at increased risk of material impairment 
to health from exposure to lead. 

(ii) For the purposes of WAC 296-155-176, the requirement that an employer return an 
employee to their former job status is not intended to expand upon or restrict any rights 
an employee has or would have had, absent temporary medical removal, to a specific job 
classification or position under the terms of a collective bargaining agreement. 

(d) Removal of other employee special protective measure or limitations.  The employer shall remove 
any limitations placed on an employee or end any special protective measures provided to an 
employee pursuant to a final medical determination when a subsequent final medical 
determination indicates that the limitations or special protective measures are no longer 
necessary. 

(e) Employer options pending a final medical determination.  Where the multiple physician review 
mechanism, or alternate medical determination mechanism used pursuant to the medical 
surveillance provisions of WAC 296-155-176, has not yet resulted in a final medical 
determination with respect to an employee, the employer shall act as follows: 

(i) Removal.  The employer may remove the employee from exposure to lead, provide 
special protective measures to the employee, or place limitations upon the employee, 
consistent with the medical findings, determinations, or recommendations of any of the 
physicians who have reviewed the employee's health status. 

(ii) Return.  The employer may return the employee to their former job status, end any 
special protective measures provided to the employee, and remove any limitations placed 
upon the employee, consistent with the medical findings, determinations, or 
recommendations of any of the physicians who have reviewed the employee's health 
status, with two exceptions. 

(A) If the initial removal, special protection, or limitation of the employee resulted 
from a final medical determination which differed from the findings, 
determinations, or recommendations of the initial physician or; 
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(B) If the employee has been on removal status for the preceding eighteen months 
due to an elevated blood lead level, then the employer shall await a final 
medical determination. 

(2) Medical removal protection benefits. 

(a) Provision of medical removal protection benefits.  The employer shall provide an employee up to 
eighteen (18) months of medical removal protection benefits on each occasion that an employee 
is removed from exposure to lead or otherwise limited pursuant to WAC 296-155-176. 

(b) Definition of medical removal protection benefits.  For the purposes of WAC 296-155-176, the 
requirement that an employer provide medical removal protection benefits means that, as long 
as the job the employee was removed from continues, the employer shall maintain the total 
normal earnings, seniority and other employment rights and benefits of an employee, including 
the employee's right to their former job status as though the employee had not been medically 
removed from the employee's job or otherwise medically limited. 

(c) Follow-up medical surveillance during the period of employee removal or limitation.  During the 
period of time that an employee is medically removed from their job or otherwise medically 
limited, the employer may condition the provision of medical removal protection benefits upon 
the employee's participation in follow-up medical surveillance made available pursuant to WAC 
296-155-176. 

(d) Workers' compensation claims.  If a removed employee files a claim for workers' compensation 
payments for a lead-related disability, then the employer shall continue to provide medical 
removal protection benefits pending disposition of the claim.  To the extent that an award is 
made to the employee for earnings lost during the period of removal, the employer's medical 
removal protection obligation shall be reduced by such amount.  The employer shall receive no 
credit for workers' compensation payments received by the employee for treatment-related 
expenses. 

(e) Other credits.  The employer's obligation to provide medical removal protection benefits to a 
removed employee shall be reduced to the extent that the employee receives compensation for 
earnings lost during the period of removal either from a publicly or employer-funded 
compensation program, or receives income from employment with another employer made 
possible by virtue of the employee's removal. 

(f) Voluntary removal or restriction of an employee.  Where an employer, although not required by 
WAC 296-155-176 to do so, removes an employee from exposure to lead or otherwise places 
limitations on an employee due to the effects of lead exposure on the employee's medical 
condition, the employer shall provide medical removal protection benefits to the employee equal 
to that required by subdivisions (a) and (b) of this subsection. 

[Statutory Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17623, filed 10/29/93, effective 12/10/93.] 
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WAC 296-155-17625  Employee information and training. 

(1) General. 

(a) The employer shall communicate information concerning lead hazards according to the 
requirements of WISHA's hazard communication standard for the construction industry, chapter 
296-800 WAC, including but not limited to the requirements concerning warning signs and 
labels, material safety data sheets (MSDS), and employee information and training.  In addition, 
employers shall comply with the following requirements: 

(b) For all employees who are subject to exposure to lead at or above the action level on any day or 
who are subject to exposure to lead compounds which may cause skin or eye irritation (e.g.,  lead 
arsenate, lead azide), the employer shall provide a training program in accordance with 
subsection (2) of this section and assure employee participation. 

(c) The employer shall provide the training program as initial training prior to the time of job 
assignment or prior to the start up date for this requirement, whichever comes last. 

(d) The employer shall also provide the training program at least annually for each employee who is 
subject to lead exposure at or above the action level on any day. 

(2) Training program.  The employer shall assure that each employee is trained in the following: 

(a) The content of this standard and its appendices; 

(b) The specific nature of the operations which could result in exposure to lead above the action 
level; 

(c) The training requirements for respiratory protection as required by chapter 296-62 WAC, Part E 
(see WAC 296-62-07117, 296-62-07172, and WAC 296-62-07186 through 296-62-07190); 

(d) The purpose and a description of the medical surveillance program, and the medical removal 
protection program including information concerning the adverse health effects associated with 
excessive exposure to lead (with particular attention to the adverse reproductive effects on both 
males and females and hazards to the fetus and additional precautions for employees who are 
pregnant); 

(e) The engineering controls and work practices associated with the employee's job assignment 
including training of employees to follow relevant good work practices described in Appendix B, 
WAC 296-155-17652; 

(f) The contents of any compliance plan in effect; 

(g) Instructions to employees that chelating agents should not routinely be used to remove lead from 
their bodies and should not be used at all except under the direction of a licensed physician; and 

(h) The employee's right of access to records under Part B, chapter 296-62 WAC and chapter 296-
800 WAC. 

(3) Access to information and training materials. 

(a) The employer shall make readily available to all affected employees a copy of this standard and 
its appendices. 
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(b) The employer shall provide, upon request, all materials relating to the employee information and 
training program to affected employees and their designated representatives, and the director. 

[Statutory Authority:  RCW 49.17.010, .040, .050.  01-11-038 (Order 99-36), § 296-155-17625, filed 05/09/01, effective 09/01/01.  
Statutory Authority:  RCW 49.17.010, .040, .050.  99-10 (Order 98-10), § 296-155-17625, filed 05/04/99, effective 09/01/99.  Statutory 
Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17625, filed 10/29/93, effective 12/10/93.] 

WAC 296-155-17627  Signs. 

(1) General. 

(a) The employer may use signs required by other statutes, regulations or ordinances in addition to, 
or in combination with, signs required by this section. 

(b) The employer shall assure that no statement appears on or near any sign required by this section 
which contradicts or detracts from the meaning of the required sign. 

(2) Signs. 

(a) The employer shall post the following warning signs in each work area where an employees 
exposure to lead is above the PEL. 

WARNING 
LEAD WORK AREA 

POISON 
NO SMOKING OR EATING 

(b) The employer shall assure that signs required by this section are illuminated and cleaned as 
necessary so that the legend is readily visible. 

[Statutory Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17627, filed 10/29/93, effective 12/10/93.] 

WAC 296-155-17629  Recordkeeping. 

(1) Exposure assessment. 

(a) The employer shall establish and maintain an accurate record of all monitoring and other data 
used in conducting employee exposure assessments as required in WAC 296-155-17609. 

(b) Exposure monitoring records shall include: 

(i) The date(s), number, duration, location and results of each of the samples taken if any, 
including a description of the sampling procedure used to determine representative 
employee exposure where applicable; 

(ii) A description of the sampling and analytical methods used and evidence of their 
accuracy; 

(iii) The type of respiratory protective devices worn, if any; 

(iv) Name, social security number, and job classification of the employee monitored and of 
all other employees whose exposure the measurement is intended to represent; and 

(v) The environmental variables that could affect the measurement of employee exposure. 
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(c) The employer shall maintain monitoring and other exposure assessment records in accordance 
with the provisions of part B, chapter 296-62 WAC. 

(2) Medical surveillance. 

(a) The employer shall establish and maintain an accurate record for each employee subject to 
medical surveillance as required by WAC 296-155-17621. 

(b) This record shall include: 

(i) The name, Social Security number, and description of the duties of the employee; 

(ii) A copy of the physician's written opinions; 

(iii) Results of any airborne exposure monitoring done on or for that employee and provided 
to the physician; and 

(iv) Any employee medical complaints related to exposure to lead. 

(c) The employer shall keep, or assure that the examining physician keeps, the following medical 
records: 

(i) A copy of the medical examination results including medical and work history required 
by WAC 296-155-17621; 

(ii) A description of the laboratory procedures and a copy of any standards or guidelines 
used to interpret the test results or references to that information; 

(iii) A copy of the results of biological monitoring. 

(d) The employer shall maintain or assure that the physician maintains medical records in 
accordance with the provisions of part B, chapter 296-62 WAC. 

(3) Medical removals. 

(a) The employer shall establish and maintain an accurate record for each employee removed from 
current exposure to lead pursuant to WAC 296-155-17623. 

(b) Each record shall include: 

(i) The name and social security number of the employee; 

(ii) The date of each occasion that the employee was removed from current exposure to lead 
as well as the corresponding date on which the employee was returned to their former 
job status; 

(iii) A brief explanation of how each removal was or is being accomplished; and 

(iv) A statement with respect to each removal indicating whether or not the reason for the 
removal was an elevated blood lead level. 
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(c) The employer shall maintain each medical removal record for at least the duration of an 
employee's employment. 

(4) Objective data for exemption from requirement for initial monitoring. 

(a) For purposes of WAC 296-155-176, objective data are information demonstrating that a 
particular product or material containing lead or a specific process, operation, or activity 
involving lead cannot release dust or fumes in concentrations at or above the action level under 
any expected conditions of use.  Objective data can be obtained from an industry-wide study or 
from laboratory product test results from manufacturers of lead containing products or materials.  
The data the employer uses from an industry-wide survey must be obtained under workplace 
conditions closely resembling the processes, types of material, control methods, work practices 
and environmental conditions in the employer's current operations. 

(b) The employer shall maintain the record of the objective data relied upon for at least 30 years. 

(5) Availability.  The employer shall make available upon request all records required to be maintained by 
this section to affected employees, former employees, and their designated representatives, and to the 
director for examination and copying. 

(6) Transfer of records. 

(a) Whenever the employer ceases to do business, the successor employer shall receive and retain all 
records required to be maintained by this section. 

(b) Whenever the employer ceases to do business and there is no successor employer to receive and 
retain the records required to be maintained by WAC 296-155-176 for the prescribed period, 
these records shall be transmitted to the director. 

(c) At the expiration of the retention period for the records required to be maintained by WAC 296-
155-176, the employer shall notify the director at least 3 months prior to the disposal of such 
records and shall transmit those records to the director if requested within the period. 

(d) The employer shall also comply with any additional requirements involving transfer of records 
set forth in WAC 296-62-05215. 

[Statutory Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17629, filed 10/29/93, effective 12/10/93.] 

WAC 296-155-17631  Observation of monitoring. 

(1) Employee observation.  The employer shall provide affected employees or their designated representatives 
an opportunity to observe any monitoring of employee exposure to lead conducted pursuant to WAC 296-
155-17609. 

(2) Observation procedures. 

(a) Whenever observation of the monitoring of employee exposure to lead requires entry into an area 
where the use of respirators, protective clothing or equipment is required, the employer shall 
provide the observer with and assure the use of such respirators, clothing and equipment, and 
shall require the observer to comply with all other applicable safety and health procedures. 
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(b) Without interfering with the monitoring, observers shall be entitled to: 

(i) Receive an explanation of the measurement procedures; 

(ii) Observe all steps related to the monitoring of lead performed at the place of exposure; 
and 

(iii) Record the results obtained or receive copies of the results when returned by the 
laboratory. 

[Statutory Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17631, filed 10/29/93, effective 12/10/93.] 

WAC 296-155-17650  Appendix A to WAC 296-155-176-Substance data sheet for occupational 
exposure to lead.  The information contained in the appendices to WAC 296-155-176 is not intended by itself, 
to create any additional obligations not otherwise imposed by this standard nor detract from any existing 
obligation. 

(1) Substance identification. 

(a) Substance:  Pure lead (Pb) is a heavy metal at room temperature and pressure and is a basic 
chemical element.  It can combine with various other substances to form numerous lead 
compounds. 

(b) Compounds covered by the standard:  The word “lead” when used in this standard means 
elemental lead, all inorganic lead compounds and a class of organic lead compounds called lead 
soaps.  This standard does not apply to other organic lead compounds. 

(c) Uses:  Exposure to lead occurs in several different occupations in the construction industry, 
including demolition or salvage of structures where lead or lead-containing materials are present; 
removal or encapsulation of lead-containing materials, new construction, alteration, repair, or 
renovation of structures that contain lead or materials containing lead; installation of products 
containing lead.  In addition, there are construction related activities where exposure to lead may 
occur, including transportation, disposal, storage, or containment of lead or materials containing 
lead on construction sites, and maintenance operations associated with construction activities. 

(d) Permissible exposure:  The permissible exposure limit (PEL) set by the standard is 50 
micrograms of lead per cubic meter of air (50 µg/m3), averaged over an 8-hour workday. 

(e) Action level:  The standard establishes an action level of 30 micrograms of lead per cubic meter 
of air (30 µg/m3), averaged over an 8-hour workday.  The action level triggers several ancillary 
provisions of the standard such as exposure monitoring, medical surveillance, and training. 
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(2) Health hazard data. 

(a) Ways in which lead enters your body.  When absorbed into your body in certain doses, lead is a 
toxic substance.  The object of the lead standard is to prevent absorption of harmful quantities of 
lead.  The standard is intended to protect you not only from the immediate toxic effects of lead, 
but also from the serious toxic effects that may not become apparent until years of exposure have 
passed.  Lead can be absorbed into your body by inhalation (breathing) and ingestion (eating).  
Lead (except for certain organic lead compounds not covered by the standard, such as tetraethyl 
lead) is not absorbed through your skin.  When lead is scattered in the air as a dust, fume 
respiratory tract.  Inhalation of airborne lead is generally the most important source of 
occupational lead absorption.  You can also absorb lead through your digestive system if lead gets 
into your mouth and is swallowed.  If you handle food, cigarettes, chewing tobacco, or make-up 
which have lead on them or handle them with hands contaminated with lead, this will contribute 
to ingestion.  A significant portion of the lead that you inhale or ingest gets into your blood 
stream.  Once in your blood stream, lead is circulated throughout your body and stored in various 
organs and body tissues.  Some of this lead is quickly filtered out of your body and excreted, but 
some remains in the blood and other tissues.  As exposure to lead continues, the amount stored in 
your body will increase if you are absorbing more lead than your body is excreting.  Even though 
you may not be aware of any immediate symptoms of disease, this lead stored in your tissues can 
be slowly causing irreversible damage, first to individual cells, then to your organs and whole 
body systems. 

(b) Effects of overexposure to lead. 

(i) Short term (acute) overexposure.  Lead is a potent, systemic poison that serves no known 
useful function once absorbed by your body.  Taken in large enough doses, lead can kill 
you in a matter of days.  A condition affecting the brain called acute encephalopathy 
may arise which develops quickly to seizures, coma, and death from cardiorespiratory 
arrest.  A short term dose of lead can lead to acute encephalopathy.  Short term 
occupational exposures of this magnitude are highly unusual, but not impossible.  
Similar forms of encephalopathy may, however, arise from extended, chronic exposure 
to lower doses of lead.  There is no sharp dividing line between rapidly developing acute 
effects of lead, and chronic effects which take longer to acquire.  Lead adversely affects 
numerous body systems, and causes forms of health impairment and disease which arise 
after periods of exposure as short as days or as long as several years. 

(ii) Long-term (chronic) overexposure.  Chronic overexposure to lead may result in severe 
damage to your blood-forming, nervous, urinary and reproductive systems.  Some 
common symptoms of chronic overexposure include loss of appetite, metallic taste in the 
mouth, anxiety, constipation, nausea, pallor, excessive tiredness, weakness, insomnia, 
headache, nervous irritability, muscle and joint pain or soreness, fine tremors, 
numbness, dizziness, hyperactivity and colic.  In lead colic there may be severe 
abdominal pain.  Damage to the central nervous system in general and the brain 
(encephalopathy) in particular is one of the most severe forms of lead poisoning.  The 
most severe, often fatal, form of encephalopathy may be preceded by vomiting, a feeling 
of dullness progressing to drowsiness and stupor, poor memory, restlessness, irritability, 
tremor, and convulsions.  It may arise suddenly with the onset of seizures, followed by 
coma, and death.  There is a tendency for muscular weakness to develop at the same 
time.  This weakness may progress to paralysis often observed as a characteristic “wrist 
drop” or “foot drop” and is a manifestation of a disease to the nervous system called 
peripheral 
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neuropathy.  Chronic overexposure to lead also results in kidney disease with few, if 
any, symptoms appearing until extensive and most likely permanent kidney damage has 
occurred.  Routine laboratory tests reveal the presence of this kidney disease only after 
about two-thirds of kidney function is lost.  When overt symptoms of urinary 
dysfunction arise, it is often too late to correct or prevent worsening conditions, and 
progression to kidney dialysis or death is possible.  Chronic overexposure to lead 
impairs the reproductive systems of both men and women.  Overexposure to lead may 
result in decreased sex drive, impotence and sterility in men.  Lead can alter the 
structure of sperm cells raising the risk of birth defects.  There is evidence of 
miscarriage and stillbirth in women whose husbands were exposed to lead or who were 
exposed to lead themselves.  Lead exposure also may result in decreased fertility, and 
abnormal menstrual cycles in women.  The course of pregnancy may be adversely 
affected by exposure to lead since lead crosses the placental barrier and poses risks to 
developing fetuses.  Children born of parents either one of whom were exposed to excess 
lead levels are more likely to have birth defects, mental retardation, behavioral disorders 
or die during the first year of childhood.  Overexposure to lead also disrupts the blood-
forming system resulting in decreased hemoglobin (the substance in the blood that 
carries oxygen to the cells) and ultimately anemia.  Anemia is characterized by 
weakness, pallor and fatigability as a result of decreased oxygen carrying capacity in the 
blood. 

(iii) Health protection goals of the standard.  Prevention of adverse health effects for most 
workers from exposure to lead throughout a working lifetime requires that a worker's 
blood lead level (BLL, also expressed as PbB) be maintained at or below forty 
micrograms per deciliter of whole blood (40 µg/dl).  The blood lead levels of workers 
(both male and female workers) who intend to have children should be maintained 
below 30 µg/dl to minimize adverse reproductive health effects to the parents and to the 
developing fetus.  The measurement of your blood lead level (BLL) is the most useful 
indicator of the amount of lead absorbed by your body. 

Blood lead levels are most often reported in units of milligrams (mg) or micrograms (µ
g) of lead (1 mg=1000 µg) per 100 grams (100g), 100 milliliters (100 ml) or deciliter 
(dl) of blood.  These three units are essentially the same.  Sometime BLLs are expressed 
in the form of mg% or µg%.  This is a shorthand notation for 100g, 100 ml, or dl.  
(References to BLL measurements in this standard are expressed in the form of µg/dl.) 

BLL measurements show the amount of lead circulating in your blood stream, but do not 
give any information about the amount of lead stored in your various tissues.  BLL 
measurements merely show current absorption of lead, not the effect that lead is having 
on your body or the effects that past lead exposure may have already caused.  Past 
research into lead-related diseases, however, has focused heavily on associations 
between BLLs and various diseases.  As a result, your BLL is an important indicator of 
the likelihood that you will gradually acquire a lead-related health impairment or 
disease. 

Once your blood lead level climbs above 40 µg/dl, your risk of disease increases.  There 
is a wide variability of individual response to lead, thus it is difficult to say that a 
particular BLL in a given person will cause a particular effect.  Studies have associated 
fatal encephalopathy with BLLs as low as 150 µg/dl.  Other studies have shown other 
forms of diseases in some workers with BLLs well below 80 µg/dl.  Your BLL is a  
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crucial indicator of the risks to your health, but one other factor is also extremely 
important.  This factor is the length of time you have had elevated BLLs.  The longer 
you have an elevated BLL, the greater the risk that large quantities of lead are being 
gradually stored in your organs and tissues (body burden).  The greater your overall 
body burden, the greater the chances of substantial permanent damage.  The best way to 
prevent all forms of lead-related impairments and diseases-both short-term and long-
term is to maintain your BLL below 40 µg/dl.  The provisions of the standard are 
designed with this end in mind. 

Your employer has prime responsibility to assure that the provisions of the standard are 
complied with both by the company and by individual workers.  You, as a worker, 
however, also have a responsibility to assist your employer in complying with the 
standard.  You can play a key role in protecting your own health by learning about the 
lead hazards and their control, learning what the standard requires, following the 
standard where it governs your own actions, and seeing that your employer complies 
with provisions governing employee actions. 

(iv) Reporting signs and symptoms of health problems.  You should immediately notify your 
employer if you develop signs or symptoms associated with lead poisoning or if you 
desire medical advice concerning the effects of current or past exposure to lead or your 
ability to have a healthy child.  You should also notify your employer if you have 
difficulty breathing during a respirator fit test or while wearing a respirator.  In each of 
these cases, your employer must make available to you appropriate medical 
examinations or consultations. 

These must be provided at no cost to you and at a reasonable time and place.  The 
standard contains a procedure whereby you can obtain a second opinion by a physician 
of your choice if your employer selected the initial physician. 

[Statutory Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17650, filed 10/29/93, effective 12/10/93.] 

WAC 296-155-17652  Appendix B to WAC 296-155-176-Employee standard summary.  This appendix 
summarizes key provisions of the standard for lead in construction that you as a worker should become familiar 
with. 

(1) Permissible exposure limit (PEL)-WAC 296-62-17607. 

The standard sets a permissible exposure limit (PEL) of 50 micrograms of lead per cubic meter of air (50 
µg/m3), averaged over an 8-hour workday which is referred to as a time-weighted average (TWA).  This 
is the highest level of lead in air to which you may be permissibly exposed over an 8-hour workday. 

However, since this is an 8-hour average, short exposures above the PEL are permitted so long as for each 
8-hour work day your average exposure does not exceed this level.  This standard, however, takes into 
account the fact that your daily exposure to lead can extend beyond a typical 8-hour workday as the result 
of overtime or other alterations in your work schedule.  To deal with this situation, the standard contains a 
formula which reduces your permissible exposure when you are exposed more than 8 hours.  For example, 
if you are exposed to lead for 10 hours a day, the maximum permitted average exposure would be 
40µg/m3. 
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(2) Exposure assessment-WAC 296-155-17609. 

If lead is present in your workplace in any quantity, your employer is required to make an initial 
determination of whether any employee's exposure to lead exceeds the action level (30 µg/m3 averaged 
over an 8-hour day).  Employee exposure is that exposure which would occur if the employee were not 
using a respirator.  This initial determination requires your employer to monitor workers' exposures unless 
the employee has objective data which can demonstrate conclusively that no employee will be exposed to 
lead in excess of the action level.  Where objective data is used in lieu of actual monitoring the employer 
must establish and maintain an accurate record, documenting its relevancy in assessing exposure levels for 
current job conditions.  If such objective data is available, the employer need proceed no further on 
employee exposure assessment until such time that conditions have changed and the determination is no 
longer valid. 

Objective data may be compiled from various sources, e.g., insurance companies and trade associations 
and information from suppliers or exposure data collected from similar operations.  Objective data may 
also comprise previously-collected sampling data including area monitoring.  If it cannot be determined 
through using objective data that worker exposure is less than the action level, your employer must 
conduct monitoring or must rely on relevant previous personal sampling, if available.  Where monitoring 
is required for the initial determination, it may be limited to a representative number of employees who 
are reasonably expected to have the highest exposure levels.  If your employer has conducted appropriate 
air sampling for lead in the past 12 months, they may use these results, provided they are applicable to the 
same employee tasks and exposure conditions and meet the requirements for accuracy as specified in the 
standard.  As with objective data, if such results are relied upon for the initial determination, your 
employer must establish and maintain a record as to the relevancy of such data to current job conditions. 

If there have been any employee complaints of symptoms which may be attributable to exposure to lead or 
if there is any other information or observations which would indicate employee exposure to lead, this 
must also be considered as part of the initial determination.  If this initial determination shows that a 
reasonable possibility exists that any employee may be exposed, without regard to respirator, over the 
action level, your employer must set up an air monitoring program to determine the exposure level 
representative of each employee exposed to lead at your workplace.  In carrying out this air monitoring 
program, your employer is not required to monitor the exposure of every employee, but they must monitor 
a representative number of employees and job types.  Enough sampling must be done to enable each 
employee's exposure level to be reasonably represent full shift exposure.  In addition, these air samples 
must be taken under conditions which represent each employee's regular, daily exposure to lead.  
Sampling performed in the past 12 months may be used to determine exposures above the action level if 
such sampling was conducted during work activities essentially similar to present work conditions. 

The standard lists certain tasks which may likely result in exposures to lead in excess of the PEL and, in 
some cases, exposures in excess of 50 times the PEL.  If you are performing any of these tasks, your 
employer must provide you with appropriate respiratory protection, protective clothing and equipment, 
change areas, hand washing facilities, biological monitoring, and training until such time that an 
exposure assessment is conducted which demonstrates that your exposure level is below the PEL. 

If you are exposed to lead and air sampling is performed, your employer is required to notify you in 
writing within 5 working days of the air monitoring results which represent your exposure.  If the results 
indicate that your exposure exceeds the PEL (without regard to your use of a respirator), then your 
employer must also notify you of this in writing, and provide you with a description of the corrective 
action that has been taken or will be taken to reduce your exposure. 
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Your exposure must be rechecked by monitoring, at least every six months if your exposure is at or over 
the action level but below the PEL.  Your employer may discontinue monitoring for you if 2 consecutive 
measurements, taken at least 7 days apart, are at or below the action level.  Air monitoring must be 
repeated every 3 months if you are exposed over the PEL.  Your employer must continue monitoring for 
you at this frequency until 2 consecutive measurements, taken at least 7 days apart, are below the PEL but 
above the action level, at which time your employer must repeat monitoring of your exposure every six 
months and may discontinue monitoring only after your exposure drops to or below the action level.  
However, whenever there is a change of equipment, process, control, or personnel or a new type of job is 
added at your workplace which may result in new or additional exposure to lead, your employer must 
perform additional monitoring. 

(3) Methods of compliance-WAC 296-155-17611. 

Your employer is required to assure that no employee is exposed to lead in excess of the PEL as an 8-hour 
TWA.  The standard for lead in construction requires employers to institute engineering and work practice 
controls including administrative controls to the extent feasible to reduce employee exposure to lead.  
Where such controls are feasible but not adequate to reduce exposures below the PEL they must be used 
nonetheless to reduce exposures to the lowest level that can be accomplished by these means and then 
supplemented with appropriate respiratory protection. 

Your employer is required to develop and implement a written compliance program prior to the 
commencement of any job where employee exposures may reach the PEL as an 8-hour TWA.  The 
standard identifies the various elements that must be included in the plan.  For example, employers are 
required to include a description of operations in which lead is emitted, detailing other relevant 
information about the operation such as the type of equipment used, the type of material involved, 
employee job responsibilities, operating procedures and maintenance practices.  In addition, your 
employer's compliance plan must specify the means that will be used to achieve compliance and, where 
engineering controls are required, include any engineering plans or studies that have been used to select 
the control methods.  If administrative controls involving job rotation are used to reduce employee 
exposure to lead, the job rotation schedule must be included in the compliance plan.  The plan must also 
detail the type of protective clothing and equipment, including respirator, housekeeping and hygiene 
practices that will be used to protect you from the adverse effects of exposure to lead. 

The written compliance program must be made available, upon request, to affected employees and their 
designated representatives, and the director. 

Finally, the plan must be reviewed and updated at least every 6 months to assure it reflects the current 
status in exposure control. 

(4) Respiratory protection-WAC 296-155-17613. 

Your employer is required to select respirator from the types listed in Table I of the Respiratory Protection 
section of the standard (see WAC 296-155-17613).  Any respirator chosen must be certified by the 
National Institute for Occupational Safety and Health (NIOSH) under the provisions of 42 CFR part 84.  
This respirator selection table will enable your employer to choose a type of respirator that will give you a 
proper amount of protection based on your airborne lead exposure.  Your employer may select a type of 
respirator that provides greater protection than that required by the standard; that is, one recommended 
for a higher concentration of lead than is present in your workplace.  For example, a powered air-
purifying respirator (PAPR) is much more protective than a typical negative pressure respirator, and may 
also be  



Chapter 296-155 WAC     Part B-1 
Construction Work     Occupational Health and Environmental Control 
_________________________________________________________________________________________________________ 

Part B-1, Page 102 
07/01 Issue 

WAC 296-155-17652 (Cont.) 

more comfortable to wear.  A PAPR has a filter, cartridge, or canister to clean the air, and a power source 
which continuously blows filtered air into your breathing zone.  Your employer might make a PAPR 
available to you to ease the burden of having to wear a respirator for long periods of time.  The standard 
provides that you can obtain a PAPR upon request. 

Your employer must also start a Respiratory Protection Program.  This program must include written 
procedures for the proper selection, use, cleaning, storage, and maintenance of respirator. 

Your employer must ensure that your respirator facepiece fits properly.  Proper fit of a respirator facepiece 
is critical to your protection from airborne lead.  Obtaining a proper fit on each employee may require 
your employer to make available several different types of respirator masks.  To ensure that your respirator 
fits properly and that facepiece leakage is minimal, your employer must give you either a qualitative or 
quantitative fit test as specified in WAC 296-62-07201 through 296-62-07248, Appendices A-1, A-2 and 
A-3 of chapter 296-62 WAC, Part E. 

(5) Protective work clothing and equipment-WAC 296-155-17615. 

If you are exposed to lead above the PEL as an 8-hour TWA, without regard to your use of a respirator, or 
if you are exposed to lead compounds such as lead arsenate or lead azide which can cause skin and eye 
irritation, your employer must provide you with protective work clothing and equipment appropriate for 
the hazard.  If work clothing is provided, it must be provided in a clean and dry condition at least weekly, 
and daily if your airborne exposure to lead is greater than 200 µg/m3.  Appropriate protective work 
clothing and equipment can include coveralls or similar full-body work clothing, gloves, hats, shoes or 
disposable shoe coverlets, and face shields or vented goggles.  Your employer is required to provide all 
such equipment at no cost to you.  In addition, your employer is responsible for providing repairs and 
replacement as necessary, and also is responsible for the cleaning, laundering or disposal of protective 
clothing and equipment. 

The standard requires that your employer assure that you follow good work practices when you are 
working in areas where your exposure to lead may exceed the PEL.  With respect to protective clothing 
and equipment, where appropriate, the following procedures should be observed prior to beginning work: 

♦ Change into work clothing and shoe covers in the clean section of the designated changing areas; 
♦ Use work garments of appropriate protective gear, including respirator before entering the work 

area; and 
♦ Store any clothing not worn under protective clothing in the designated changing area. 

Workers should follow these procedures upon leaving the work area: 
♦ HEPA vacuum heavily contaminated protective work clothing while it is still being worn.  At no 

time may lead be removed from protective clothing by any means which result in uncontrolled 
dispersal of lead into the air; 

♦ Remove shoe covers and leave them in the work area; 
♦ Remove protective clothing and gear in the dirty area of the designated changing area.  Remove 

protective coveralls by carefully rolling down the garment to reduce exposure to dust. 
♦ Remove respirator last; and  
♦ Wash hands and face. 

Workers should follow these procedures upon finishing work for the day (in addition to 
procedures described above): 

♦ Where applicable, place disposal coveralls and shoe covers with the abatement waste; 
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♦ Clean protective gear, including respirator, according to standard procedures; 
♦ Wash hands and face again. 

If showers are available, take a shower and wash hair.  If shower facilities are not available at the 
work site, shower immediately at home and wash hair. 

(6) Housekeeping-WAC 296-155-17617. 

Your employer must establish a housekeeping program sufficient to maintain all surfaces as free as 
practicable of accumulations of lead dust.  Vacuuming is the preferred method of meeting this 
requirement, and the use of compressed air to clean floors and other surfaces is generally prohibited unless 
removal with compressed air is done in conjunction with ventilation systems designed to contain dispersal 
of the lead dust.  Dry or wet sweeping, shoveling, or brushing may not be used except where vacuuming or 
other equally effective methods have been tried and do not work.  Vacuums must be used equipped with a 
special filter called a high-efficiency particulate air (HEPA) filter and emptied in a manner which 
minimizes the reentry of lead into the workplace. 

(7) Hygiene facilities and practices-WAC 296-155-17619. 

The standard requires that hand washing facilities be provided where occupational exposure to lead 
occurs.  In addition, change areas, showers (where feasible), and lunchrooms or eating areas are to be 
made available to workers exposed to lead above the PEL.  Your employer must assure that except in these 
facilities, food and beverage is not present or consumed, tobacco products are not present or used, and 
cosmetics are not applied, where airborne exposures are above the PEL.  Change rooms provided by your 
employer must be equipped with separate storage facilities for your protective clothing and equipment and 
street clothes to avoid cross-contamination.  After showering, no required protective clothing or 
equipment worn during the shift may be worn home.  It is important that contaminated clothing or 
equipment be removed in change areas and not be worn home or you will extend your exposure and 
expose your family since lead from your clothing can accumulate in your house, car, etc. 

Lunchrooms or eating areas may not be entered with protective clothing or equipment unless surface dust 
has been removed by vacuuming, downdraft booth, or other cleaning method.  Finally, workers exposed 
above the PEL must wash both their hands and faces prior to eating, drinking, smoking or applying 
cosmetics. 

All of the facilities and hygiene practices just discussed are essential to minimize additional sources of 
lead absorption from inhalation or ingestion of lead that may accumulate on you, your clothes, or your 
possessions.  Strict compliance with these provisions can virtually eliminate several sources of lead 
exposure which significantly contribute to excessive lead absorption. 

(8) Medical surveillance-WAC 296-155-17621. 

The medical surveillance program is part of the standard's comprehensive approach to the prevention of 
lead-related disease.  Its purpose is to supplement the main thrust of the standard which is aimed at 
minimizing airborne concentrations of lead and sources of ingestion.  Only medical surveillance can 
determine if the other provisions of the standard have affectively protected you as an individual.  
Compliance with the standard's provision will protect most workers from the adverse effects of lead 
exposure, but may not be satisfactory to protect individual workers: 

♦ Who have high body burdens of lead acquired over past years, 
♦ Who have additional uncontrolled sources of nonoccupational lead exposure, 
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♦ Who exhibit unusual variations in lead absorption rates, or 
♦ Who have specific nonwork related medical conditions which could be aggravated by lead 

exposure (e.g., renal disease, anemia). 

In addition, control systems may fail, or hygiene and respirator programs may be inadequate.  Periodic 
medical surveillance of individual workers will help detect those failures.  Medical surveillance will also 
be important to protect your reproductive ability-regardless of whether you are a man or woman. 

All medical surveillance required by the standard must be performed by or under the supervision of a 
licensed physician.  The employer must provide required medical surveillance without cost to employees 
and at a reasonable time and place.  The standard's medical surveillance program has two parts-periodic 
biological monitoring and medical examinations.  Your employer's obligation to offer you medical 
surveillance is triggered by the results of the air monitoring program.  Full medical surveillance must be 
made available to all employees who are or may be exposed to lead in excess of the action level for more 
than 30 days a year and whose blood lead level exceeds 40 µg/dl.  Initial medical surveillance consisting 
of blood sampling and analysis for lead and zinc protoporphyrin must be provided to all employees 
exposed at any time (1 day) above the action level. 

Biological monitoring under the standard must be provided at least every 2 months for the first 6 months 
and every 6 months thereafter until your blood lead level is below 40 µg/dl.  A zinc protoporphyrin (ZPP) 
test is a very useful blood test which measures an adverse metabolic effect of lead on your body and is 
therefore an indicator of lead toxicity. 

If your BLL exceeds 40 µg/dl the monitoring frequency must be increased from every 6 months to at least 
every 2 months and not reduced until two consecutive BLLs indicate a blood lead level below 40 µg/dl.  
Each time your BLL is determined to be over 40 µg/dl, your employer must notify you of this in writing 
within five working days of their receipt of the test results.  The employer must also inform you that the 
standard requires temporary medical removal with economic protection when your BLL exceeds 50 µg/dl.  
(See Discussion of medical removal protection-WAC 296-155-17623.) Anytime your BLL exceeds 50 µ
g/dl your employer must make available to you within two weeks of receipt of these test results a second 
follow-up BLL test to confirm your BLL.  If the two tests both exceed 50 µg/dl, and you are temporarily 
removed, then your employer must make successive BLL tests available to you on a monthly basis during 
the period of your removal. 

Medical examinations beyond the initial one must be made available on an annual basis if your blood lead 
level exceeds 40 µg/dl at any time during the preceding year and you are being exposed above the airborne 
action level of 30 µg/m3 for 30 or more days per year.  The initial examination will provide information 
to establish a baseline to which subsequent data can be compared. 

An initial medical examination to consist of blood sampling and analysis for lead and zinc protoporphyrin 
must also be made available (prior to assignment) for each employee being assigned for the first time to an 
area where the airborne concentration of lead equals or exceeds the action level at any time.  In addition, a 
medical examination or consultation must be made available as soon as possible if you notify your 
employer that you are experiencing signs or symptoms commonly associated with lead poisoning or that 
you have difficulty breathing while wearing a respirator or during a respirator fit test.  You must also be 
provided a medical examination or consultation if you notify your employer that you desire medical advice 
concerning the effects of current or past exposure to lead on your ability to procreate a healthy child. 
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Finally, appropriate follow-up medical examinations or consultations may also be provided for employees 
who have been temporarily removed from exposure under the medical removal protection provisions of 
the standard.  (See subsection (9), below.) 

The standard specifies the minimum content of pre-assignment and annual medical examinations.  The 
content of other types of medical examinations and consultations is left up to the sound discretion of the 
examining physician.  Preassignment and annual medical examinations must include: 

♦ A detailed work history and medical history; 
♦ A thorough physical examination, including an evaluation of your pulmonary status if you will be 

required to use a respirator; 
♦ A blood pressure measurement; and 
♦ A series of laboratory tests designed to check your blood chemistry and your kidney function. 

In addition, at any time upon your request, a laboratory evaluation of male fertility will be made 
(microscopic examination of a sperm sample), or a pregnancy test will be given. 

The standard does not require that you participate in any of the medical procedures, tests, etc. which your 
employer is required to make available to you.  Medical surveillance can, however, play a very important 
role in protecting your health.  You are strongly encouraged, therefore, to participate in a meaningful 
fashion.  The standard contains a multiple physician review mechanism which will give you a chance to 
have a physician of your choice directly participate in the medical surveillance program.  If you are 
dissatisfied with an examination by a physician chosen by your employer, you can select a second 
physician to conduct an independent analysis.  The two doctors would attempt to resolve any differences 
of opinion, and select a third physician to resolve any firm dispute.  Generally your employer will choose 
the physician who conducts medical surveillance under the lead standard-unless you and your employer 
can agree on the choice of a physician or physicians.  Some companies and unions have agreed in 
advance, for example, to use certain independent medical laboratories or panels of physicians.  Any of 
these arrangements are acceptable so long as required medical surveillance is made available to workers. 

The standard requires your employer to provide certain information to a physician to aid in their 
examination of you.  This information includes: 

♦ The standard and its appendices, 
♦ A description of your duties as they relate to occupational lead exposure, 
♦ Your exposure level or anticipated exposure level, 
♦ A description of any personal protective equipment you wear, 
♦ Prior blood lead level results, and 
♦ Prior written medical opinions concerning you that the employer has. 

After a medical examination or consultation the physician must prepare a written report which must 
contain: 

♦ The physician's opinion as to whether you have any medical condition which places you at 
increased risk of material impairment to health from exposure to lead, 

♦ Any recommended special protective measures to be provided to you, 
♦ Any blood lead level determinations, and 
♦ Any recommended limitation on your use of respirator. 
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This last element must include a determination of whether you can wear a powered air purifying respirator 
(PAPR) if you are found unable to wear a negative pressure respirator. 

The medical surveillance program of the lead standard may at some point in time serve to notify certain 
workers that they have acquired a disease or other adverse medical condition as a result of occupational 
lead exposure.  If this is true, these workers might have legal rights to compensation from public agencies, 
their employers, firms that supply hazardous products to their employers, or other persons.  Some states 
have laws, including worker compensation laws, that disallow a worker who learns of a job-related health 
impairment to sue, unless the worker sues within a short period of time after learning of the impairment.  
(This period of time may be a matter of months or years.)  An attorney can be consulted about these 
possibilities.  It should be stressed that WISHA is in no way trying to either encourage or discourage 
claims or lawsuits.  However, since results of the standard's medical surveillance program can 
significantly affect the legal remedies of a worker who has acquired a job-related disease or impairment, it 
is proper for WISHA to make you aware of this. 

The medical surveillance section of the standard also contains provisions dealing with chelation.  
Chelation is the use of certain drugs (administered in pill form or injected into the body) to reduce the 
amount of lead absorbed in body tissues.  Experience accumulated by the medical and scientific 
communities has largely confirmed the effectiveness of this type of therapy for the treatment of very severe 
lead poisoning.  On the other hand, it has also been established that there can be a long list of extremely 
harmful side effects associated with the use of chelating agents.  The medical community has balanced the 
advantages and disadvantages resulting from the use of chelating agents in various circumstances and has 
established when the use of these agents is acceptable.  The standard includes these accepted limitations 
due to a history of abuse of chelation therapy by some lead companies.  The most widely used chelating 
agents are calcium disodium EDTA, (Ca Na2 EDTA), Calcium Disodium Versenate (Versenate), and d-
penicillamine (penicillamine or Cupramine). 

The standard prohibits “prophylactic chelation” of any employee by any person the employer retains, 
supervises or controls. “Prophylactic chelation” is the routine use of chelating or similarly acting drugs to 
prevent elevated blood levels in workers who are occupationally exposed to lead, or the use of these drugs 
to routinely lower blood lead levels to predesignated concentrations believed to be “safe”.  It should be 
emphasized that where an employer takes a worker who has no symptoms of lead poisoning and has 
chelation carried out by a physician (either inside or outside of a hospital) solely to reduce the worker's 
blood lead level, that will generally be considered prophylactic chelation.  The use of a hospital and a 
physician does not mean that prophylactic chelation is not being performed.  Routine chelation to prevent 
increased or reduce current blood lead levels is unacceptable whatever the setting. 

The standard allows the use of “therapeutic” or “diagnostic” chelation if administered under the 
supervision of a licensed physician in a clinical setting with thorough and appropriate medical 
monitoring.  Therapeutic chelation responds to severe lead poisoning where there are marked symptoms.  
Diagnostic chelation involved giving a patient a dose of the drug then collecting all urine excreted for 
some period of time as an aid to the diagnosis of lead poisoning. 

In cases where the examining physician determines that chelation is appropriate, you must be notified in 
writing of this fact before such treatment.  This will inform you of a potentially harmful treatment, and 
allow you to obtain a second opinion. 
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(9) Medical removal protection-WAC 296-155-17623. 

Excessive lead absorption subjects you to increased risk of disease.  Medical removal protection (MRP) is 
a means of protecting you when, for whatever reasons, other methods, such as engineering controls, work 
practices, and respirator, have failed to provide the protection you need.  MRP involves the temporary 
removal of a worker from their regular job to a place of significantly lower exposure without any loss of 
earnings, seniority, or other employment rights or benefits.  The purpose of this program is to cease 
further lead absorption and allow your body to naturally excrete lead which has previously been absorbed.  
Temporary medical removal can result from an elevated blood lead level, or a medical opinion.  For up to 
18 months, or for as long as the job the employee was removed from lasts, protection is provided as a 
result of either form of removal.  The vast majority of removed workers, however, will return to their 
former jobs long before this eighteen month period expires. 

You may also be removed from exposure even if your blood lead level is below 50 µg/dl if a final medical 
determination indicates that you temporarily need reduced lead exposure for medical reasons.  If the 
physician who is implementing your employers medical program makes a final written opinion 
recommending your removal or other special protective measures, your employer must implement the 
physician's recommendation.  If you are removed in this manner, you may only be returned when the 
doctor indicates that it is safe for you to do so. 

The standard does not give specific instructions dealing with what an employer must do with a removed 
worker.  Your job assignment upon removal is a matter for you, your employer and your union (if any) to 
work out consistent with existing procedures for job assignments.  Each removal must be accomplished in 
a manner consistent with existing collective bargaining relationships.  Your employer is given broad 
discretion to implement temporary removals so long as no attempt is made to override existing 
agreements.  Similarly, a removed worker is provided no right to veto an employer's choice which satisfies 
the standard. 

In most cases, employers will likely transfer removed employees to other jobs with sufficiently low lead 
exposure.  Alternatively, a worker's hours may be reduced so that the time weighted average exposure is 
reduced, or they may be temporarily laid off if no other alternative is feasible. 

In all of these situation, MRP benefits must be provided during the period of removal-i.e., you continue to 
receive the same earnings, seniority, and other rights and benefits you would have had if you had not been 
removed.  Earnings includes more than just your base wage; it includes overtime, shift differentials, 
incentives, and other compensation you would have earned if you had not been removed.  During the 
period of removal you must also be provided with appropriate follow-up medical surveillance.  If you were 
removed because your blood lead level was too high, you must be provided with a monthly blood test.  If a 
medical opinion caused your removal, you must be provided medical tests or examinations that the doctor 
believes to be appropriate.  If you do not participate in this follow up medical surveillance, you may lose 
your eligibility for MRP benefits. 

When you are medically eligible to return to your former job, your employer must return you to your 
“former job status.”  This means that you are entitled to the position, wages, benefits, etc., you would 
have had if you had not been removed.  If you would still be in your old job if no removal had occurred 
that is where you go back.  If not, you are returned consistent with whatever job assignment discretion 
your employer would have had if no removal had occurred.  MRP only seeks to maintain your rights, not 
expand them or diminish them. 
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If you are removed under MRP and you are also eligible for worker compensation or other compensation 
for lost wages, your employer's MRP benefits obligation is reduced by the amount that you actually receive 
from these other sources.  This is also true if you obtain other employment during the time you are laid off 
with MRP benefits. 

The standard also covers situations where an employer voluntarily removes a worker from exposure to 
lead due to the effects of lead on the employee's medical condition, even though the standard does not 
require removal.  In these situations MRP benefits must still be provided as though the standard required 
removal.  Finally, it is important to note that in all cases where removal is required, respirator cannot be 
used as a substitute.  Respirator may be used before removal becomes necessary, but not as an alternative 
to a transfer to a low exposure job, or to a lay-off with MRP benefits. 

(10) Employee information and training-WAC 296-155-17625. 

Your employer is required to provide an information and training program for all employees exposed to 
lead above the action level or who may suffer skin or eye irritation from lead compounds such as lead 
arsenate or lead azide.  The program must train these employees regarding the specific hazards associated 
with their work environment, protective measures which can be taken, including the contents of any 
compliance plan in effect, the danger of lead to their bodies (including their reproductive systems), and 
their rights under the standard.  All employees must be trained prior to initial assignment to areas where 
there is a possibility of exposure over the action level. 

This training program must also be provided at least annually thereafter unless further exposure above the 
action level will not occur. 

(11) Signs-WAC 296-155-17627. 

The standard requires that the following warning sign be posted in work areas where the exposure to lead 
exceeds the PEL: 

WARNING 
LEAD WORK AREA 

POISON 
NO SMOKING OR EATING 

These signs are to be posted and maintained in a manner which assures that the legend is readily visible. 

(12) Recordkeeping-WAC 296-155-17629. 

Your employer is required to keep all records of exposure monitoring for airborne lead.  These records 
must include the name and job classification of employees measured, details of the sampling and 
analytical techniques, the results of this sampling, and the type of respiratory protection being worn by the 
person sampled.  Such records are to be retained for at least 30 years.  Your employer is also required to 
keep all records of biological monitoring and medical examination results.  These records must include 
the names of the employees, the physician's written opinion, and a copy of the results of the examination.  
Medical records must be preserved and maintained for the duration of employment plus 30 years.  
However, if the employee's duration of employment is less than one year, the employer need not retain 
that employee's medical records beyond the period of employment if they are provided to the employee 
upon termination of employment. 
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Recordkeeping is also required if you are temporarily removed from your job under the medical removal 
protection program.  This record must include your name and Social Security number, the date of your 
removal and return, how the removal was or is being accomplished, and whether or not the reason for the 
removal was an elevated blood lead level.  Your employer is required to keep each medical removal record 
only for as long as the duration of an employee's employment. 

The standard requires that if you request to see or copy environmental monitoring, blood lead level 
monitoring, or medical removal records, they must be made available to you or to a representative that you 
authorize.  Your union also has access to these records.  Medical records other than BLL's must also be 
provided upon request to you, to your physician or to any other person whom you may specifically 
designate.  Your union does not have access to your personal medical records unless you authorize their 
access. 

(13) Observation of monitoring-WAC 296-155-17631. 

When air monitoring for lead is performed at your workplace as required by this standard, your employer 
must allow you or someone you designate to act as an observer of the monitoring.  Observers are entitled 
to an explanation of the measurement procedure, and to record the results obtained.  Since results will not 
normally be available at the time of the monitoring, observers are entitled to record or receive the results 
of the monitoring when returned by the laboratory.  Your employer is required to provide the observer 
with any personal protective devices required to be worn by employees working in the area that is being 
monitored.  The employer must require the observer to wear all such equipment and to comply with all 
other applicable safety and health procedures. 

(14) Startup date-WAC 296-155-17635. 

Employer obligations under the standard begin as of that date with full implementation of engineering 
controls as soon as possible but no later than within 4 months, and all other provisions completed as soon 
as possible, but no later than within 2 months from the effective date. 

(15) For additional information. 

(a) A copy of the standard for lead in construction can be obtained free of charge by calling or 
writing to the department of labor and industries, Post Office Box 44620, Mailstop 44620, 
Olympia, Washington 98504-4620:  Telephone (360) 956-5527.  

(b) Additional information about the standard, its enforcement, and your employer's compliance can 
be obtained from the nearest office listed in your telephone directory under the state of 
Washington, department of labor and industries. 

[Statutory Authority:  RCW 49.17.010, .040, .050.  99-10 (Order 98-10), § 296-155-17652, filed 05/04/99, effective 09/01/99.  Statutory 
Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17652, filed 10/29/93, effective 12/10/93.] 

WAC 296-155-17654  Appendix C to WAC 296-155-176-Medical surveillance guidelines. 

(1) Introduction. 

The primary purpose of the Washington Industrial Safety and Health Act of 1973 is to assure, so far as 
possible, safe and healthful working conditions for every working man and woman.  The occupational 
health standard for lead in construction is designed to protect workers exposed to inorganic lead including 
metallic lead, all inorganic lead compounds and organic lead soaps. 
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Under this standard occupational exposure to inorganic lead is to be limited to 50 µg/m3 (micrograms per 
cubic meter) based on an 8 hour time-weighted average (TWA).  This permissible exposure limit (PEL) 
must be achieved through a combination of engineering, work practice and administrative controls to the 
extent feasible.  Where these controls are in place but are found not to reduce employee exposures to or 
below the PEL, they must be used nonetheless, and supplemented with respirators to meet the 50 µg/m3 
exposure limit. 

The standard also provides for a program of biological monitoring for employees exposed to lead above 
the action level at any time, and additional medical surveillance for all employees exposed to levels of 
inorganic lead above 30 µg/m3 (TWA) for more than 30 days per year and whose BLL exceeds 40 µg/dl. 

The purpose of this document is to outline the medical surveillance provisions of the standard for 
inorganic lead in construction, and to provide further information to the physician regarding the 
examination and evaluation of workers exposed to inorganic lead. 

Subsection (2) provides a detailed description of the monitoring procedure including the required 
frequency of blood testing for exposed workers, provisions for medical removal protection (MRP), the 
recommended right of the employee to a second medical opinion, and notification and recordkeeping 
requirements of the employer.  A discussion of the requirements for respirator use and respirator 
monitoring and WISHA's position on prophylactic chelation therapy are also included in this subsection. 

Subsection (3) discusses the toxic effects and clinical manifestations of lead poisoning and effects of lead 
intoxication on enzymatic pathways in heme synthesis.  The adverse effects on both male and female 
reproductive capacity and on the fetus are also discussed. 

Subsection (4) outlines the recommended medical evaluation of the worker exposed to inorganic lead, 
including details of the medical history, physical examination, and recommended laboratory tests, which 
are based on the toxic effects of lead as discussed in subsection (3). 

Subsection (5) provides detailed information concerning the laboratory tests available for the monitoring 
of exposed workers.  Included also is a discussion of the relative value of each test and the limitations and 
precautions which are necessary in the interpretation of the laboratory results. 

(2) Medical surveillance and monitoring requirements for workers exposed to inorganic lead. 

Under the standard for inorganic lead in the construction industry, initial medical surveillance consisting 
of biological monitoring to include blood lead and ZPP level determination shall be provided to employees 
exposed to lead at or above the action level on any one day.  In addition, a program of biological 
monitoring is to be made available to all employees exposed above the action level at any time and 
additional medical surveillance is to be made available to all employees exposed to lead above 30 µg/m3 
TWA for more than 30 days each year and whose BLL exceeds 40 µg/dl.  This program consists of 
periodic blood sampling and medical evaluation to be performed on a schedule which is defined by 
previous laboratory results, worker complaints or concerns, and the clinical assessment of the examining 
physician. 

Under this program, the blood lead level (BLL) of all employees who are exposed to lead above 30 µg/m3 
for more than 30 days per year or whose blood lead is above 40 µg/dl but exposed for no more than 30 
days per year is to be determined at least every two months for the first six months of exposure and every 
six months thereafter.  The frequency is increased to every two months for employees whose last blood 
lead level was 40 µg/dl or above.  For employees who are removed from exposure to lead due to 
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an elevated blood lead, a new blood lead level must be measured monthly.  A zinc protoporphyrin (ZPP) 
measurement is strongly recommended on each occasion that a blood lead level measurement is made. 

An annual medical examination and consultation performed under the guidelines discussed in subsection 
(4) is to be made available to each employee exposed above 30 µg/m3 for more than 30 days per year for 
whom a blood test conducted at any time during the preceding 12 months indicated a blood lead level at or 
above 40 µg/dl.  Also, an examination is to be given to all employees prior to their assignment to an area 
in which airborne lead concentrations reach or exceed the 30 µg/m3 for more than 30 days per year.  In 
addition, a medical examination must be provided as soon as possible after notification by an employee 
that the employee has developed signs or symptoms commonly associated with lead intoxication, that the 
employee desires medical advice regarding lead exposure and the ability to procreate a healthy child, or 
that the employee has demonstrated difficulty in breathing during a respirator fitting test or during 
respirator use.  An examination is also to be made available to each employee removed from exposure to 
lead due to a risk of sustaining material impairment to health, or otherwise limited or specially protected 
pursuant to medical recommendations. 

Results of biological monitoring or the recommendations of an examining physician may necessitate 
removal of an employee from further lead exposure pursuant to the standard's medical removal protection 
(MRP) program.  The object of the MRP program is to provide temporary medical removal to workers 
either with substantially elevated blood lead levels or otherwise at risk of sustaining material health 
impairment from continued substantial exposure to lead. 

Under the standard's ultimate worker removal criteria, a worker is to be removed from any work having 
an eight hour TWA exposure to lead of 30 µg/m3 when their blood lead level reaches 50 µg/dl and is 
confirmed by a second follow-up blood lead level performed within two weeks after the employer receives 
the results of the first blood sampling test.  Return of the employee to their job status depends on a 
worker's blood lead level declining to 40 µg/dl. 

As part of the standard, the employer is required to notify in writing each employee whose blood lead level 
exceeds 40 µg/dl.  In addition each such employee is to be informed that the standard requires medical 
removal with MRP benefits, discussed below, when an employee's blood lead level exceeds the above 
defined limit. 

In addition to the above blood lead level criterion, temporary worker removal may also take place as a 
result of medical determinations and recommendations.  Written medical opinions must be prepared after 
each examination pursuant to the standard.  If the examining physician includes a medical finding, 
determination or opinion that the employee has a medical condition which places the employee at 
increased risk of material health impairment from exposure to lead, then the employee must be removed 
from exposure to lead at or above 30 µg/m3.  Alternatively, if the examining physician recommends 
special protective measures for an employee (e.g., use of a powered air purifying respirator) or 
recommends limitations on an employee's exposure to lead, then the employer must implement these 
recommendations. 

Recommendations may be more stringent than the specific provisions of the standard.  The examining 
physician, therefore, is given broad flexibility to tailor special protective procedures to the needs of 
individual employees.  This flexibility extends to the evaluation and management of pregnant workers and 
male and female workers who are planning to raise children.  Based on the history, physical examination, 
and laboratory studies, the physician might recommend special protective measures or medical removal 
for an employee who is pregnant or who is planning to conceive a child when, in the physician's 
judgment, continued exposure to lead at the current job would pose a significant risk.  The return of the 
employee to their former job status, or the removal of special protections or limitations, 
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depends upon the examining physician determining that the employee is no longer at increased risk of 
material impairment or that special measures are no longer needed. 

During the period of any form of special protection or removal, the employer must maintain the worker's 
earnings, seniority, and other employment rights and benefits (as though the worker had not been 
removed) for a period of up to 18 months or for as long as the job the employee was removed from lasts if 
less than 18 months.  This economic protection will maximize meaningful worker participation in the 
medical surveillance program, and is appropriate as part of the employer's overall obligation to provide a 
safe and healthful workplace.  The provisions of MRP benefits during the employee's removal period may, 
however, be conditioned upon participation in medical surveillance. 

The lead standard provides for a multiple physician review in cases where the employee wishes a second 
opinion concerning potential lead poisoning or toxicity.  If an employee wishes a second opinion, they can 
make an appointment with a physician of their choice.  This second physician will review the findings, 
recommendations or determinations of the first physician and conduct any examinations, consultations or 
tests deemed necessary in an attempt to make a final medical determination.  If the first and second 
physicians do not agree in their assessment they must try to resolve their differences.  If they cannot reach 
an agreement then they must designate a third physician to resolve the dispute. 

The employer must provide examining and consulting physicians with the following specific information:  
A copy of the lead regulations and all appendices, a description of the employee's duties as related to 
exposure, the exposure level or anticipated level to lead and any other toxic substances (if applicable), a 
description of personal protective equipment used, blood lead levels, and all prior written medical 
opinions regarding the employee in the employer's possession or control.  The employer must also obtain 
from the physician and provide the employee with a written medical opinion containing blood lead levels, 
the physician’s opinion as to whether the employee is at risk of material impairment to health, any 
recommended protective measures for the employee if further exposure is permitted, as well as any 
recommended limitations upon an employee's use of respirators. 

Employers must instruct each physician not to reveal to the employer in writing or in any other way their 
findings, laboratory results, or diagnoses which are felt to be unrelated to occupational lead exposure.  
They must also instruct each physician to advise the employee of any occupationally or non-occupationally 
related medical condition requiring further treatment or evaluation. 

The standard provides for the use of respirators where engineering and other primary controls are not 
effective.  However, the use of respirator protection shall not be used in lieu of temporary medical removal 
due to elevated blood lead levels or findings that an employee is at risk of material health impairment.  
This is based on the numerous inadequacies of respirators including skin rash where the facepiece makes 
contact with the skin, unacceptable stress to breathing in some workers with underlying cardiopulmonary 
impairment, difficulty in providing adequate fit, the tendency for respirators to create additional hazards 
by interfering with vision, hearing, and mobility, and the difficulties of assuring the maximum 
effectiveness of a complicated work practice program involving respirators.  Respirators do, however, 
serve a useful function where engineering and work practice controls are inadequate by providing 
supplementary, interim, or short-term protection, provided they are properly selected for the environment 
in which the employee will be working, properly fitted to the employee, maintained and cleaned 
periodically, and worn by the employee when required. 

In its standard on occupational exposure to inorganic lead in the construction industry, WISHA has 
prohibited prophylactic chelation.  Diagnostic and therapeutic chelation are permitted only under the 
supervision of a licensed physician with appropriate medical monitoring in an acceptable clinical setting. 
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The decision to initiate chelation therapy must be made on an individual basis and take into account the 
severity of symptoms felt to be a result of lead toxicity along with blood lead levels, ZPP levels, and other 
laboratory tests as appropriate.  EDTA and penicillamine which are the primary chelating agents used in 
the therapy of occupational lead poisoning have significant potential side effects and their use must be 
justified on the basis of expected benefits to the worker.  Unless frank and severe symptoms are present, 
therapeutic chelation is not recommended, given the opportunity to remove a worker from exposure and 
allow the body to naturally excrete accumulated lead.  As a diagnostic aid, the chelation mobilization test 
using CA-EDTA has limited applicability.  According to some investigators, the test can differentiate 
between lead-induced and other nephropathies.  The test may also provide an estimation of the mobile 
fraction of the total body lead burden. 

Employers are required to assure that accurate records are maintained on exposure assessment, including 
environmental monitoring, medical surveillance, and medical removal for each employee.  Exposure 
assessment records must be kept for at least 30 years.  Medical surveillance records must be kept for the 
duration of employment plus 30 years except in cases where the employment was less than one year.  If 
duration of employment is less than one year, the employer need not retain this record beyond the term of 
employment if the record is provided to the employee upon termination of employment.  Medical removal 
records also must be maintained for the duration of employment.  All records required under the standard 
must be made available upon request to the director.  Employers must also make environmental and 
biological monitoring and medical removal records available to affected employees and to former 
employees or their authorized employee representatives.  Employees or their specifically designated 
representatives have access to their entire medical surveillance records. 

In addition, the standard requires that the employer inform all workers exposed to lead at or above 
30 µg/m3 of the provisions of the standard and all its appendices, the purpose and description of medical 
surveillance and provisions for medical removal protection if temporary removal is required.  An 
understanding of the potential health effects of lead exposure by all exposed employees along with full 
understanding of their rights under the lead standard is essential for an effective monitoring program. 

(3) Adverse health effects of inorganic lead. 

Although the toxicity of lead has been known for 2,000 years, the knowledge of the complex relationship 
between lead exposure and human response is still being refined.  Significant research into the toxic 
properties of lead continues throughout the world, and it should be anticipated that our understanding of 
thresholds of effects and margins of safety will be improved in future years.  The provisions of the lead 
standard are founded on two prime medical judgments:  First, the prevention of adverse health effects 
from exposure to lead throughout a working lifetime requires that worker blood lead levels be maintained 
at or below 40 µg/dl and second, the blood lead levels of workers, male or female, who intend to parent in 
the near future should be maintained below 30 µg/dl to minimize adverse reproductive health effects to 
the parents and developing fetus.  The adverse effects of lead on reproduction are being actively 
researched and WISHA encourages the physician to remain abreast of recent developments in the area to 
best advise pregnant workers or workers planning to conceive children. 

The spectrum of health effects caused by lead exposure can be subdivided into five developmental stages:  
Normal, physiological changes of uncertain significance, pathophysiological changes, overt symptoms 
(morbidity), and mortality.  Within this process there are no sharp distinctions, but rather a continuum of 
effects.  Boundaries between categories overlap due to the wide variation of individual responses and 
exposures in the working population.  WISHA's development of the lead standard focused on 
pathophysiological changes as well as later stages of disease. 
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(a) Heme synthesis inhibition.  The earliest demonstrated effect of lead involves its ability to inhibit 
at least two enzymes of the heme synthesis pathway at very low blood levels.  Inhibition of delta 
aminolevulinic acid dehydrase (ALA-D) which catalyzes the conversion of delta-aminolevulinic 
acid (ALA) to protoporphyrin is observed at a blood lead level below 20 µg/dl.  At a blood lead 
level of 40 µg/dl, more than 20% of the population would have 70% inhibition of ALA-D.  There 
is an exponential increase in ALA excretion at blood lead levels greater than 40 µg/dl. 

Another enzyme, ferrochelatase, is also inhibited at low blood lead levels.  Inhibition of 
ferrochelatase leads to increased free erythrocyte protoporphyrin (FEP) in the blood which can 
then bind to zinc to yield zinc protoporphyrin.  At a blood lead level of 50 µg/dl or greater, nearly 
100% of the population will have an increase in FEP.  There is also an exponential relationship 
between blood lead levels greater than 40 µg/dl and the associated ZPP level, which has led to the 
development of the ZPP screening test for lead exposure. 

While the significance of these effects is subject to debate, it is WISHA's position that these 
enzyme disturbances are early stages of a disease process which may eventually result in the 
clinical symptoms of lead poisoning.  Whether or not the effects do progress to the later stages of 
clinical disease, disruption of these enzyme processes over a working lifetime is considered to be 
a material impairment of health. 

One of the eventual results of lead-induced inhibition of enzymes in the heme synthesis pathway 
is anemia which can be asymptomatic if mild but associated with a wide array of symptoms 
including dizziness, fatigue, and tachycardia when more severe.  Studies have indicated that lead 
levels as low as 50 µg/dl can be associated with a definite decreased hemoglobin, although most 
cases of lead-induced anemia, as well as shortened red-cell survival times, occur at lead levels 
exceeding 80 µg/dl.  Inhibited hemoglobin synthesis is more common in chronic cases whereas 
shortened erythrocyte life span is more common in acute cases. 

In lead-induced anemias, there is usually a reticulocytosis along with the presence of basophilic 
stippling, and ringed sideroblasts, although none of the above are pathognomonic for lead-
induced anemia. 

(b) Neurological effects.  Inorganic lead has been found to have toxic effects on both the central and 
peripheral nervous systems.  The earliest stages of lead-induced central nervous system effects 
first manifest themselves in the form of behavioral disturbances and central nervous system 
symptoms including irritability, restlessness, insomnia and other sleep disturbances, fatigue, 
vertigo, headache, poor memory, tremor, depression, and apathy.  With more severe exposure, 
symptoms can progress to drowsiness, stupor, hallucinations, delirium, convulsions and coma. 

The most severe and acute form of lead poisoning which usually follows ingestion or inhalation 
of large amounts of lead is acute encephalopathy which may arise precipitously with the onset of 
intractable seizures, coma, cardiorespiratory arrest, and death within 48 hours. 

While there is disagreement about what exposure levels are needed to produce the earliest 
symptoms, most experts agree that symptoms definitely can occur at blood lead levels of 60 µg/dl 
whole blood and therefore recommend a 40 µg/dl maximum.  The central nervous system effects 
frequently are not reversible following discontinued exposure or chelation therapy and when 
improvement does occur, it is almost always only partial. 
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The peripheral neuropathy resulting from lead exposure characteristically involves only motor 
function with minimal sensory damage and has a marked predilection for the extensor muscles of 
the most active extremity.  The peripheral neuropathy can occur with varying degrees of severity.  
The earliest and mildest form which can be detected in workers with blood lead levels as low as 
50 µg/dl is manifested by slowing of motor nerve conduction velocity often without clinical 
symptoms.  With progression of the neuropathy there is development of painless extensor muscle 
weakness usually involving the extensor muscles of the fingers and hand in the most active upper 
extremity, followed in severe cases by wrist drop or, much less commonly, foot drop. 

In addition to slowing of nerve conduction, electromyographical studies in patients with blood 
lead levels greater than 50 µg/dl have demonstrated a decrease in the number of acting motor 
unit potentials, an increase in the duration of motor unit potentials, and spontaneous pathological 
activity including fibrillations and fasciculations.  Whether these effects occur at levels of 40 µ
g/dl is undetermined. 

While the peripheral neuropathies can occasionally be reversed with therapy, again such recovery 
is not assured particularly in the more severe neuropathies and often improvement is only partial.  
The lack of reversibility is felt to be due in part to segmental demyelination. 

(c) Gastrointestinal.  Lead may also affect the gastrointestinal system producing abdominal colic or 
diffuse abdominal pain, constipation, obstipation, diarrhea, anorexia, nausea and vomiting.  Lead 
colic rarely develops at blood lead levels below 80 µg/dl. 

(d) Renal.  Renal toxicity represents one of the most serious health effects of lead poisoning.  In the 
early stages of disease nuclear inclusion bodies can frequently be identified in proximal renal 
tubular cells.  Renal function remains normal and the changes in this stage are probably 
reversible.  With more advanced disease there is progressive interstitial fibrosis and impaired 
renal function.  Eventually extensive interstitial fibrosis ensues with sclerotic glomeruli and 
dilated and atrophied proximal tubules; all represent end stage kidney disease.  Azotemia can be 
progressive, eventually resulting in frank uremia necessitating dialysis.  There is occasionally 
associated hypertension and hyperuricemia with or without gout. 

Early kidney disease is difficult to detect.  The urinalysis is normal in early lead nephropathy and 
the blood urea nitrogen and serum creatinine increase only when two-thirds of kidney function is 
lost.  Measurement of creatinine clearance can often detect earlier disease as can other methods 
of measurement of glomerular filtration rate.  An abnormal Ca-EDTA mobilization test has been 
used to differentiate between lead-induced and other nephropathies, but this procedure is not 
widely accepted.  A form of Fanconi syndrome with aminoaciduria, glycosuria, and 
hyperphosphaturia indicating severe injury to the proximal renal tubules is occasionally seen in 
children. 

(e) Reproductive effects.  Exposure to lead can have serious effects on reproductive function in both 
males and females.  In male workers exposed to lead there can be a decrease in sexual drive, 
impotence, decreased ability to produce healthy sperm, and sterility.  Malformed sperm 
(teratospermia), decreased number of sperm (hypospermia), and sperm with decreased motility 
(asthenospermia) can all occur.  Teratospermia has been noted at mean blood lead levels of 53 µ
g/dl and hypospermia and asthenospermia at 41 µg/dl.  Furthermore, there appears to be a dose-
response relationship for teratospermia in lead exposed workers. 
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Women exposed to lead may experience menstrual disturbances including dysmenorrhea, 
menorrhagia and amenorrhea.  Following exposure to lead, women have a higher frequency of 
sterility, premature births, spontaneous miscarriages, and stillbirths. 

Germ cells can be affected by lead and cause genetic damage in the egg or sperm cells before 
conception and result in failure to implant, miscarriage, stillbirth, or birth defects. 

Infants of mothers with lead poisoning have a higher mortality during the first year and suffer 
from lowered birth weights, slower growth, and nervous system disorders. 

Lead can pass through the placental barrier and lead levels in the mother's blood are comparable 
to concentrations of lead in the umbilical cord at birth.  Transplacental passage becomes 
detectable at 12-14 weeks of gestation and increases until birth. 

There is little direct data on damage to the fetus from exposure to lead but it is generally assumed 
that the fetus and newborn would be at least as susceptible to neurological damage as young 
children.  Blood lead levels of 50-60 µg/dl in children can cause significant neurobehavioral 
impairments and there is evidence of hyperactivity at blood levels as low as 25 µg/dl.  Given the 
overall body of literature concerning the adverse health effects of lead in children, WISHA feels 
that the blood lead level in children should be maintained below 30 µg/dl with a population mean 
of 15 µg/dl.  Blood lead levels in the fetus and newborn likewise should not exceed 30 µg/dl. 

Because of lead's ability to pass through the placental barrier and also because of the 
demonstrated adverse effects of lead on reproductive function in both the male and female as well 
as the risk of genetic damage of lead on both the ovum and sperm, WISHA recommends a 30 µ
g/dl maximum permissible blood lead level in both males and females who wish to bear children. 

(f) Other toxic effects.  Debate and research continue on the effects of lead on the human body.  
Hypertension has frequently been noted in occupationally exposed individuals although it is 
difficult to assess whether this is due to lead's adverse effects on the kidney or if some other 
mechanism is involved.  Vascular and electrocardiographic changes have been detected but have 
not been well characterized.  Lead is thought to impair thyroid function and interfere with the 
pituitary-adrenal axis, but again these effects have not been well defined. 

(4) Medical evaluation. 

The most important principle in evaluating a worker for any occupational disease including lead 
poisoning is a high index of suspicion on the part of the examining physician.  As discussed in section (3), 
lead can affect numerous organ systems and produce a wide array of signs and symptoms, most of which 
are non-specific and subtle in nature at least in the early stages of disease.  Unless serious concern for lead 
toxicity is present, many of the early clues to diagnosis may easily be overlooked. 

The crucial initial step in the medical evaluation is recognizing that a worker's employment can result in 
exposure to lead.  The worker will frequently be able to define exposures to lead and lead containing 
materials but often will not volunteer this information unless specifically asked.  In other situations the 
worker may not know of any exposures to lead but the suspicion might be raised on the part of the 
physician because of the industry or occupation of the worker.  Potential occupational exposure to lead and 
its compounds occur in many occupations in the construction industry, including demolition and 
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salvaging operations, removal or encapsulation of materials containing lead, construction, alteration, 
repair or renovation of structures containing lead, transportation, disposal, storage or containment of lead 
or lead-containing materials on construction sites, and maintenance operations associated with 
construction activities. 

Once the possibility for lead exposure is raised, the focus can then be directed toward eliciting information 
from the medical history, physical exam, and finally from laboratory data to evaluate the worker for 
potential lead toxicity. 

A complete and detailed work history is important in the initial evaluation.  A listing of all previous 
employment with information on job description, exposure to fumes or dust, known exposures to lead or 
other toxic substances, a description of any personal protective equipment used, and previous medical 
surveillance should all be included in the worker's record.  Where exposure to lead is suspected, 
information concerning on-the-job personal hygiene, smoking or eating habits in work areas, laundry 
procedures, and use of any protective clothing or respiratory protection equipment should be noted.  A 
complete work history is essential in the medical evaluation of a worker with suspected lead toxicity, 
especially when long term effects such as neurotoxicity and nephrotoxicity are considered. 

The medical history is also of fundamental importance and should include a listing of all past and current 
medical conditions, current medications including proprietary drug intake, previous surgeries and 
hospitalizations, allergies, smoking history, alcohol consumption, and also non-occupational lead 
exposures such as hobbies (hunting, riflery).  Also known childhood exposures should be elicited.  Any 
previous history of hematological, neurological, gastrointestinal, renal, psychological, gynecological, 
genetic, or reproductive problems should be specifically noted. 

A careful and complete review of systems must be performed to assess both recognized complaints and 
subtle or slowly acquired symptoms which the worker might not appreciate as being significant.  The 
review of symptoms should include the following: 

♦ General-weight loss, fatigue, decreased appetite. 
♦ Head, eyes, ears, nose, throat (HEENT)-headaches, visual disturbances or decreased visual 

acuity, hearing deficits or tinnitus, pigmentation of the oral mucosa, or metallic taste in mouth. 
♦ Cardio-pulmonary-shortness of breath, cough, chest pains, palpitations, or orthopnea. 
♦ Gastrointestinal-nausea, vomiting, heartburn, abdominal pain, constipation or diarrhea. 
♦ Neurologic-irritability, insomnia, weakness (fatigue), dizziness, loss of memory, confusion, 

hallucinations, incoordination, ataxia, decreased strength in hands or feet, disturbances in gait, 
difficulty in climbing stairs, or seizures. 

♦ Hematologic-pallor, easy fatigability, abnormal blood loss, melena. 
♦ Reproductive (male and female and spouse where relevant)-history of infertility, impotence, loss 

of libido, abnormal menstrual periods, history of miscarriages, stillbirths, or children with birth 
defects. 

♦ Musculo-skeletal-muscle and joint pains. 

The physical examination should emphasize the neurological, gastrointestinal, and cardiovascular 
systems.  The worker's weight and blood pressure should be recorded and the oral mucosa checked for 
pigmentation characteristic of a possible Burtonian or lead line on the gingiva.  It should be noted, 
however, that the lead line may not be present even in severe lead poisoning if good oral hygiene is 
practiced. 
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The presence of pallor on skin examination may indicate an anemia which, if severe, might also be 
associated with a tachycardia.  If an anemia is suspected, an active search for blood loss should be 
undertaken including potential blood loss through the gastrointestinal tract. 

A complete neurological examination should include an adequate mental status evaluation including a 
search for behavioral and psychological disturbances, memory testing, evaluation for irritability, 
insomnia, hallucinations, and mental clouding.  Gait and coordination should be examined along with 
close observation for tremor.  A detailed evaluation of peripheral nerve function including careful sensory 
and motor function testing is warranted.  Strength testing particularly of extensor muscle groups of all 
extremities is of fundamental importance. 

Cranial nerve evaluation should also be included in the routine examination. 

The abdominal examination should include auscultation for bowel sounds and abdominal bruits and 
palpation for organomegaly, masses, and diffuse abdominal tenderness. 

Cardiovascular examination should evaluate possible early signs of congestive heart failure.  Pulmonary 
status should be addressed particularly if respirator protection is contemplated. 

As part of the medical evaluation, the lead standard requires the following laboratory studies: 

♦ Blood lead level. 
♦ Hemoglobin and hematocrit determinations, red cell indices, and examination of the peripheral 

blood smear to evaluate red blood cell morphology. 
♦ Blood urea nitrogen. 
♦ Serum creatinine. 
♦ Routine urinalysis with microscopic examination. 
♦ A zinc protoporphyrin level. 

In addition to the above, the physician is authorized to order any further laboratory or other tests which 
they deem necessary in accordance with sound medical practice.  The evaluation must also include 
pregnancy testing or laboratory evaluation of male fertility if requested by the employee.  Additional tests 
which are probably not warranted on a routine basis but may be appropriate when blood lead and ZPP 
levels are equivocal include delta aminolevulinic acid and coproporphyrin concentrations in the urine, and 
dark-field illumination for detection of basophilic stippling in red blood cells. 

If an anemia is detected further studies including a careful examination of the peripheral smear, 
reticulocyte count, stool for occult blood, serum iron, total iron binding capacity, bilirubin, and, if 
appropriate, vitamin B12 and folate may be of value in attempting to identify the cause of the anemia. 

If a peripheral neuropathy is suspected, nerve conduction studies are warranted both for diagnosis and as a 
basis to monitor any therapy. 

If renal disease is questioned, a 24 hour urine collection for creatinine clearance, protein, and electrolytes 
may be indicated.  Elevated uric acid levels may result from lead-induced renal disease and a serum uric 
acid level might be performed. 

An electrocardiogram and chest x-ray may be obtained as deemed appropriate. 

Sophisticated and highly specialized testing should not be done routinely and where indicated should be 
under the direction of a specialist. 
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(5) Laboratory evaluation. 

The blood lead level at present remains the single most important test to monitor lead exposure and is the 
test used in the medical surveillance program under the lead standard to guide employee medical removal.  
The ZPP has several advantages over the blood lead level.  Because of its relatively recent development 
and the lack of extensive data concerning its interpretation, the ZPP currently remains an ancillary test. 

This section will discuss the blood lead level and ZPP in detail and will outline their relative advantages 
and disadvantages.  Other blood tests currently available to evaluate lead exposure will also be reviewed. 

The blood lead level is a good index of current or recent lead absorption when there is no anemia present 
and when the worker has not taken any chelating agents.  However, blood lead levels along with urinary 
lead levels do not necessarily indicate the total body burden of lead and are not adequate measures of past 
exposure.  One reason for this is that lead has a high affinity for bone and up to 90% of the body's total 
lead is deposited there.  A very important component of the total lead body burden is lead in soft tissue 
(liver, kidney, and brain).  This fraction of the lead body burden, the biologically active lead, is not 
entirely reflected by blood lead levels since it is a function of the dynamics of lead absorption, distribution, 
deposition in bone and excretion.  Following discontinuation of exposure to lead, the excess body burden 
is only slowly mobilized from bone and other relatively stable body stores and excreted.  Consequently, a 
high blood lead level may only represent recent heavy exposure to lead without a significant total body 
excess and likewise a low blood lead level does not exclude an elevated total body burden of lead. 

Also due to its correlation with recent exposures, the blood lead level may vary considerably over short 
time intervals. 

To minimize laboratory error and erroneous results due to contamination, blood specimens must be 
carefully collected after thorough cleaning of the skin with appropriate methods using lead-free blood 
containers and analyzed by a reliable laboratory.  Under the standard, samples must be analyzed in 
laboratories which are approved by OSHA.  Analysis is to be made using atomic absorption 
spectrophotometry, anodic stripping voltammetry or any method which meets the accuracy requirements 
set forth by the standard. 

The determination of lead in urine is generally considered a less reliable monitoring technique than 
analysis of whole blood primarily due to individual variability in urinary excretion capacity as well as the 
technical difficulty of obtaining accurate 24 hour urine collections.  In addition, workers with renal 
insufficiency, whether due to lead or some other cause, may have decreased lead clearance and 
consequently urine lead levels may underestimate the true lead burden.  Therefore, urine lead levels 
should not be used as a routine test. 

The zinc protoporphyrin test, unlike the blood lead determination, measures an adverse metabolic effect of 
lead and as such is a better indicator of lead toxicity than the level of blood lead itself.  The level of ZPP 
reflects lead absorption over the preceding 3 to 4 months, and therefore is a better indicator of lead body 
burden.  The ZPP requires more time than the blood lead to read significantly elevated levels; the return to 
normal after discontinuing lead exposure is also slower.  Furthermore, the ZPP test is simpler, faster, and 
less expensive to perform and no contamination is possible.  Many investigators believe it is the most 
reliable means of monitoring chronic lead absorption. 
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Zinc protoporphyrin results from the inhibition of the enzyme ferrochelatase which catalyzes the insertion 
of an iron molecule into the protoporphyrin molecule, which then becomes heme.  If iron is not inserted 
into the molecule then zinc, having a greater affinity for protoporphyrin, takes the place of the iron, 
forming ZPP. 

An elevation in the level of circulating ZPP may occur at blood lead levels as low as 20-30 µg/dl in some 
workers.  Once the blood lead level has reached 40 µg/dl there is more marked rise in the ZPP value from 
its normal range of less than 100 µg/dl 100 ml.  Increases in blood lead levels beyond 40 µg/100 g are 
associated with exponential increases in ZPP. 

Whereas blood lead levels fluctuate over short time spans, ZPP levels remain relatively stable.  ZPP is 
measured directly in red blood cells and is present for the cell's entire 120 day life-span.  Therefore, the 
ZPP level in blood reflects the average ZPP production over the previous 3-4 months and consequently the 
average lead exposure during that time interval. 

It is recommended that a hematocrit be determined whenever a confirmed ZPP of 50 µg/100 ml whole 
blood is obtained to rule out a significant underlying anemia.  If the ZPP is in excess of 100 µg/100 ml 
and not associated with abnormal elevations in blood lead levels, the laboratory should be checked to be 
sure that blood leads were determined using atomic absorption spectrophotometry anodic stripping 
voltammetry, or any method which meets the accuracy requirements set forth by the standard by an OSHA 
approved laboratory which is experienced in lead level determinations.  Repeat periodic blood lead studies 
should be obtained in all individuals with elevated ZPP levels to be certain that an associated elevated 
blood lead level has not been missed due to transient fluctuations in blood leads. 

ZPP has a characteristic fluorescence spectrum with a peak at 594 nm which is detectable with a 
hematofluorimeter.  The hematofluorimeter is accurate and portable and can provide on-site, 
instantaneous results for workers who can be frequently tested via a finger prick. 

Careful attention must be given to calibration and quality control procedures.  Limited data on blood lead-
ZPP correlations and the ZPP levels which are associated with the adverse health effects discussed in 
subsection (3) are the major limitations of the test.  Also it is difficult to correlate ZPP levels with 
environmental exposure and there is some variation of response with age and sex.  Nevertheless, the ZPP 
promises to be an important diagnostic test for the early detection of lead toxicity and its value will 
increase as more data is collected regarding its relationship to other manifestations of lead poisoning. 

Levels of delta-aminolevulinic acid (ALA) in the urine are also used as a measure of lead exposure.  
Increasing concentrations of ALA are believed to result from the inhibition of the enzyme delta-
aminolevulinic acid dehydrase (ALA-D).  Although the test is relatively easy to perform, inexpensive, and 
rapid, the disadvantages include variability in results, the necessity to collect a complete 24 hour urine 
sample which has a specific gravity greater than 1.010, and also the fact that ALA decomposes in the 
presence of light. 

The pattern of porphyrin excretion in the urine can also be helpful in identifying lead intoxication.  With 
lead poisoning, the urine concentrations of coproporphyrins I and II, porphobilinogen and uroporphyrin I 
rise.  The most important increase, however, is that of coproporphyrin III; levels may exceed 5,000 µg/l in 
the urine in lead poisoned individuals, but its correlation with blood lead levels and ZPP are not as good 
as those of ALA.  Increases in urinary porphyrins are not diagnostic of lead toxicity and may be seen in 
porphyria, some liver diseases, and in patients with high reticulocyte counts. 
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Summary.  The Washington Industrial Safety and Health Act's standard for inorganic lead in the 
construction industry places significant emphasis on the medical surveillance of all workers exposed to 
levels of inorganic lead above 30 µg/m3 TWA.  The physician has a fundamental role in this surveillance 
program, and in the operation of the medical removal protection program. 

Even with adequate worker education on the adverse health effects of lead and appropriate training in 
work practices, personal hygiene and other control measures, the physician has a primary responsibility 
for evaluating potential lead toxicity in the worker.  It is only through a careful and detailed medical and 
work history, a complete physical examination and appropriate laboratory testing that an accurate 
assessment can be made.  Many of the adverse health effects of lead toxicity are either irreversible or only 
partially reversible and therefore early detection of disease is very important. 

This document outlines the medical monitoring program as defined by the occupational safety and health 
standard for inorganic lead.  It reviews the adverse health effects of lead poisoning and describes the 
important elements of the history and physical examinations as they relate to these adverse effects. 
Finally, the appropriate laboratory testing for evaluating lead exposure and toxicity is presented. 

It is hoped that this review and discussion will give the physician a better understanding of the WISHA 
standard with the ultimate goal of protecting the health and well-being of the worker exposed to lead 
under their care. 

[Statutory Authority:  Chapter 49.17 RCW.  93-22-054 (Order 93-07), § 296-155-17654, filed 10/29/93, effective 12/10/93.] 


